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(54) RESIST COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electron beam or X-ray 
resist composition having high sensitivity and high resolving 
power, excellent in PCD and capable of giving a pattern profile 
excellent in rectangularity . 

SOLUTION: In the positive type electron beam or X-ray resist 
composition containing (a) a compound which generates an acid 
when irradiated with electron beams or X-rays and (b) a resin 
having a group which is decomposed by the action of the acid 
and increases solubility in an alkali developing solution, 
the compound (a) contains a specified sulfonic ester and a 
specified onium sulfonate. 
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[Scope of Claim for Patent] 

[Claim 1] A positive type electron beam or X-ray resist composition 
comprising 

(a) a compound which generates an acid by being irradiated with electron beams 
or X-ray, and 

(b) a resin having a group which is decomposed by an action of an acid and 
increases solubility in an alkali developing solution, 

wherein said (a) compound which generates an acid by being irradiated with 
electron beams or X-ray is characterized by comprising (al) at least one sulfonic 
ester of N-hydroxyimide and (a2) at least one onium sulfonate selected from the 
group of sulfonium sulfonate and iodonium sulfonate. 

[Claim 2] The positive type electron beam or X-ray resist composition as 
claimed in claim 1, which is characterized by further comprising (c) a low 
molecular dissolution-inhibiting compound of not more than 3000 of molecular 
weight which has a group decomposable by an acid and increases solubility rate 
in an alkali developing solution by an action of an acid. 

[Claim 3] A positive type electron beam or X-ray resist composition 
comprising 

(a) a compound which generates an acid by being irradiated with electron beams 
or X-ray, 

(c) a low molecular dissolution-inhibiting compound of not more than 3000 of 
molecular weight which has a group decomposable by an acid and increases 
solubility rate in an alkali developing solution by an action of an acid, and 

(d) a resin insoluble to water but soluble to an alkali developing solution, 
wherein said (a) compound which generates an acid by being irradiated with 
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electron beams or X-ray is characterized by comprising (al) at least one sulfonic 
ester of N-hydroxyimide and (a2) at least one onium sulfonate selected from the 
group of sulfonium sulfonate and iodonium sulfonate. 

[Claim 4] A negative type electron beam or X-ray resist composition 
comprising 

(a) a compound which generates an acid by being irradiated with electron beams 
or X-ray, 

(d) a resin insoluble to water but soluble to an alkali developing solution, and 

(e) a crosslinking agent which crosslinks above described resin by an action of an 



wherein said (a) compound which generates an acid by being irradiated with 
electron beams or X-ray is characterized by comprising (al) at least one sulfonic 
ester of N-hydroxyimide and (a2) at least one onium sulfonate selected from the 
group of sulfonium sulfonate and iodonium sulfonate. 

[Claim 5] The electron beam or X-ray resist composition as claimed in 
any of from claim 1 to 4, wherein (a2) onium sulfonate selected from the group 
of sulfonium sulfonate and iodonium sulfonate comprises at least one compound 
represented by the following general formula from (I) to (III): 
(Chemical Formula 1) 



acid, 




R12 R13 
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^31 ^32 ^37 ^36 

X' 



wherein, in the formulas, R x to R 37 , which are the same or different, each 
represents a hydrogen atom, a straight-chain, branched or cyclic alkyl group, a 
straight-chain, branched or cyclic alkoxy group, a hydroxyl group, a halogen 
atom or — S — R 38 group; R 38 represents a straight-chain, branched or cyclic 
alkyl group or an aryl group; two or more selected from the group of from R x to 
R i5 , from R 16 to R 2 7 and from R 28 to R 37 may combine to form a ring containing 
one or not less than two selected from the group of a single bond, a carbon atom, 
an oxygen atom, a sulfur atom and a nitrogen atom; and X"" represents an anion 
of a straight-chain, branched or cyclic alkyl sulfonic acid which may have 
substituent, an anion of an aryl sulfonic acid which may have substituent and an 
anion of a camphor sulfonic acid. 

[Claim 6] The electron beam or X-ray resist composition as claimed in 
claim 5, wherein above described X" is an anion containing a fluorine atom. 

[Claim 7] The electron beam or X-ray resist composition as claimed in 
any of from claim 1 to 3 and from 5 to 6, wherein (J) a cationic polymerizable 
compound is further contained. 
[Detailed Description of the Invention] 
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[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention relates to an electron beam or X-ray resist 
composition, and to an electron beam or X-ray resist composition which is 
excellent in pattern profile obtained by being irradiated with electron beams or 
X-ray. PCD (Post Coating Delay) stability, which is used in the description 
hereinafter, is defined as a stability of coated film placed under high vacuum 
atmosphere in an electron beam irradiation device after a resist composition is 
coated on a silicon wafer. 
[0002] 
[Prior Art] 

As a resist for forming a pattern to manufacture electronic devices such 
as a semiconductor device, a magnetic bubble memory, an integrated circuit and 
the like, an electron beam or X-ray resist is paid attention. 
[0003] In the case of electron beam resist, however, since incident electrons 
have charge and interact with atomic nuclei and electrons of the material 
consisting a resist, the incident electron beams entered into the resist film are 
inevitably scattered. Due to the scattering, the irradiated area at the irradiated part 
results wider at the bottom face of the resist film than at the surface thereof. This 
result causes problems in pattern profiling; in the case of positive type resist, 
formed is a pattern profile called as inverse tapered shape, on the contrary, in the 
case of negative type resist, formed is a pattern profile called as tapered shape. 
[0004] Moreover, there is a problem that, if being irradiated with beams of 
focused diameter to resolve a fine pattern, the irradiated area is broaden due to 
this scattering and the resolution power is deteriorated. Furthermore, the 
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conventional resists are so low in their sensitivity that the throughput in 
manufacturing an integrated circuit becomes a problem. From the views of those 
problems, a resist of which sensitivity is far higher than that of the conventional 
electron beam or X-ray resist is desired. Thus, when the conventional KrF 
excimer laser resist is subjected by itself to patterning irradiation by electron 
beam, it seldom provides satisfactory result in performance such as sensitivity, 
resolution power, pattern profile and the like. Besides, since the stability over 
time (PCD) under a high vacuum atmosphere in an electron beam irradiation 
device is also deteriorated, there is a problem of the change of pattern dimensions 
which has never happened in the conventional ultra violet resists. In addition, the 
next-generation X-ray resist, when using the conventional KrF excimer laser 
resist, has big problems in sensitivity and resolution power. 
[0005] 

[Problems to be Solved by the Invention] 

The object of the present invention is to provide an electron beam or 
X-ray resist composition having high sensitivity and high resolution power, being 
excellent in PCD and being able to provide a pattern profile excellent in 
rectangularity. 
[0006] 

[Means for Solving the Problem] 

According to the present invention, an electron beam and X-ray resist 
composition described hereinafter is provided to achieve the above described 
object of the present invention. 

[0007] (1) A positive type electron beam or X-ray resist composition comprising 
(a) a compound which generates an acid by being irradiated with electron beams 
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or X-ray, and 

(b) a resin having a group which is decomposed by an action of an acid and 
increases solubility in an alkali developing solution, wherein said (a) compound 
which generates an acid by being irradiated with electron beams or X-ray is 
characterized by comprising (al) at least one sulfonic ester of N-hydroxyimide 
and (a2) at least one onium sulfonate selected from the group of sulfonium 
sulfonate and iodonium sulfonate. 

[0008] (2) The positive type electron beam or X-ray resist composition as 
afore-described in (1), which is characterized by further comprising (c) a low 
molecular dissolution-inhibiting compound of not more than 3000 of molecular 
weight which has a group decomposable by an acid and increases solubility rate 
in an alkali developing solution by an action of an acid. 

[0009] (3) A positive type electron beam or X-ray resist composition comprising 
(a) a compound which generates an acid by being irradiated with electron beams 
or X-ray, 

(c) a low molecular dissolution-inhibiting compound of not more than 3000 of 
molecular weight which has a group decomposable by an acid and increases 
solubility rate in an alkali developing solution by an action of an acid, and 

(d) a resin insoluble to water but soluble to an alkali developing solution, 
wherein said (a) compound which generates an acid by being irradiated with 
electron beams or X-ray is characterized by comprising (al) at least one sulfonic 
ester of N-hydroxyimide and (a2) at least one onium sulfonate selected from the 
group of sulfonium sulfonate and iodonium sulfonate. 

[0010] (4) A negative type electron beam or X-ray resist composition 
comprising 
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(a) a compound which generates an acid by being irradiated with electron beams 
or X-ray, 

(d) a resin insoluble to water but soluble to an alkali developing solution, and 

(e) a crosslinking agent which crosslinks above mentioned resin by an action of 
an acid, wherein said (a) compound which generates an acid by being irradiated 
with electron beams or X-ray is characterized by comprising (al) at least one 
sulfonic ester of N-hydroxyimide and (a2) at least one onium sulfonate selected 
from the group of sulfonium sulfonate and iodonium sulfonate. 

[0011] (5) An electron beam or X-ray resist composition as afore-described in 
any of from (1) to (4), wherein (a2) onium sulfonate selected from the group of 
sulfonium sulfonate and iodonium sulfonate comprises at least one compound 
represented by the following general formula from (I) to (III): 
[0012] 

(Chemical Formula 2) 




[0013] wherein, in the formulas, R x to R 37 , which are the same or different, each 
represents a hydrogen atom, a straight-chain, branched or cyclic alkyl group, a 
straight-chain, branched or cyclic alkoxy group, a hydroxyl group, a halogen 
atom or — S — R 38 group; R 38 represents a straight-chain, branched or cyclic 
alkyl group or an aryl group; two or more selected from the group of from Ri to 
R 15 , from R i6 to R 27 and from R 28 to R 37 may combine to form a ring containing 
one or not less than two selected from the group of a single bond, a carbon atom, 
an oxygen atom, a sulfur atom and a nitrogen atom; and X~ represents an anion 
of a straight-chain, branched or cyclic alkyl sulfonic acid which may have 
substituent, an anion of an aryl sulfonic acid which may have substituent and an 
anion of a camphor sulfonic acid. 

[0014] (6) The electron beam or X-ray resist composition as afore-described in 
(5), wherein above described X" is an anion containing a fluorine atom. 

(7) The electron beam or X-ray resist composition as above described in 
any of from (1) to (3) and from (5) to (6), wherein (J) a cationic polymerizable 
compound is further contained. 
[0015] 

[Mode for Carrying out the Invention] 

The electron beam or X-ray resist composition of the present invention is 
described in detail as follows. 

(a) A compound which generates an acid by being irradiated with 

electron beams or X-ray (, which may be called as a "component (a)" 
hereinafter,). 

The component (a) is a compound comprising (al) at least one sulfonic 
ester of N-hydroxyimide and (a2) at least one onium sulfonate selected from the 
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group of sulfonium sulfonate and iodonium sulfonate. 
[0016] (al) A sulfonic ester of N-hydroxyimide 

The sulfonic ester of N-hydroxyimide includes a compound represented 
by the following general formula (PAG6). 
[0017] 

(Chemical Formula 3) 

o 

I 

R 206 -SO2-O-N 

I 

(PAG6) 0 

[0018] R 206 represents a straight-chain, branched or cyclic alkyl group which 
may have substituent, an aralkyl group which may be substituted, a substituted or 
non-substituted aryl group and a camphor group. A represents a straight-chain or 
branched alkylene group which may have substituent, a monocyclic or polycyclic 
alkylene group which may have substituent and hetero atom, a straight-chain or 
branched alkenylene group which may be substituted, a monocyclic or polycyclic 
alkenylene group which may be substituted and have hetero atom, an alylene 
group which may be substituted and an aralkylene group which may be 
substituted. 

[0019] The straight-chain, branched or cyclic alkyl group of R 206 includes a 
straight-chain or branched alkyl group having from 1 to 20 of carbon atoms such 
as methyl group, ethyl group, propyl group, isopropyl group, n-butyl group, 
sec-butyl group, t-butyl group, hexyl group and octyl group; and a cyclic alkyl 
group such as cyclopropyl group, cyclopentyl group, cyclohexyl group and the 
like. A preferable substituent of the alkyl group includes an alkoxy group, an acyl 
group, an acyloxy group, a chlorine atom, a bromine atom, an iodine atom and 
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the like. 

[0020] The aralkyl group of R 206 includes an aralkyl group having from 7 to 12 
of carbon atoms such as benzyl group and phenethyl group. A preferable 
substituent of the aralkyl group includes a lower alkyl group having from 1 to 4 
of carbon atoms, a lower alkoxy group having from 1 to 4 of carbon atoms, a 
nitro group, an acetylamino group, a halogen atom and the like. The aryl group of 
R 206 includes a phenyl group, a naphthyl group and an anthranil group. 
[0021] The alkylene group of A includes a straight-chain or branched alkylene 
group having from 1 to 10 of carbon atoms, or a monocyclic or polycyclic 
alkylene group which may have hetero atom. The straight-chain or branched 
alkylene group includes methylene group, ethylene group, a propylene group, an 
octylene group or the like. A preferable substituent of the alkylene group includes 
an alkoxy group, an acyl group, a formyl group, a nitro group, an acylamino 
group, a sulfonylamino group, a halogen atom, an aryl group and an 
alkoxycarbonyl group. 

[0022] The alkoxy group includes an alkoxy group having from 1 to 20 of 
carbon atoms such as methoxy group, ethoxy group, propoxy group, isopropoxy 
group, n-butoxy group, isobutoxy group, sec-butoxy group, t-butoxy group, 
octyloxy group, dodecyloxy group and the like; or an alkoxy group having 
substituent such as ethoxy ethoxy group and the like. The acyl group includes an 
acetyl group, a propionyl group, a benzoyl group and the like. The acylamino 
group includes an acetylamino group, a propionylamino group, a benzoylamino 
group and the like. The sulfonylamino group includes a sulfonylamino group 
having from 1 to 4 of carbon atoms such as methanesulfonylamino group, 
ethanesulfonylamino group and the like; and a substituted or non-substituted 
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benzenesulfonylamino group such as p-toluenesulfonylamino group. The aryl 
group includes a phenyl group, a tolyl group, a naphthyl group and the like. The 
alkoxycarbonyl group includes an alkoxycarbonyl group having from 2 to 20 of 
carbon atoms such as methoxycarbonyl group, ethoxycarbonyl group, 
ethoxyethoxycarbonyl group, octyloxycarbonyl group, dodecyloxycarbonyl 
group and the like. The halogen atom includes a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom. 

[0023] The cyclic alkylene group includes a monocyclic cycloalkylene group 
having from 4 to 8 of carbon atoms such as cyclopentylene group, cyclohexylene 
group and the like; and a polycyclic cycloalkylene group having from 5 to 15 of 
carbon atoms such as 7-oxabicyclo[2,2,l]heptylene group and the like. A 
preferable substituent of the cycloalkylene group includes an alkyl group having 
from 1 to 4 of carbon atoms, an alkoxy group, an acyl group, a formyl group, a 
nitro group, an acylamino group, a sulfonylamino group, a halogen atom, an aryl 
group and an alkoxycarbonyl group. The definition of the alkoxy group, the acyl 
group, the nitro group, the acylamino group, the sulfonylamino group, the aryl 
group and the alkoxycarbonyl group which are described here, is same to that of 
those described above. The halogen atom includes a fluorine atom, a chlorine 
atom, a bromine atom and an iodine atom. 

[0024] The alylene group includes a phenylene group, a naphtylene group and 
the like. A preferable substituent of the alylene group includes an alkyl group, a 
cycloalkyl group, an alkoxy group, an acyl group, a formyl group, a nitro group, 
an acylamino group, a sulfonylamino group, a halogen atom, an aryl group and 
an alkoxycarbonyl group. The definition of the alkyl group, the cycloalkyl group, 
the alkoxy group, the acyl group, the formyl group, the nitro group, the 
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acylamino group, the sulfonylamino group, the aryl group and the 
alkoxycarbonyl group which are described here, is same to that of those 
described above. The halogen atom includes a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom. 

[0025] The alkenylene group includes an alkenylene group having from 2 to 4 
of carbon atoms which, for example, includes an ethenylene group, a butenylene 
group and the like; a preferable substituent of the alkenylene group includes an 
alkyl group, a cycloalkyl group, an alkoxy group, an acyl group, a formyl group, 
a nitro group, an acylamino group, a sulfonylamino group, a halogen atom, an 
aryl group and an alkoxycarbonyl group and the like. The definition of the alkyl 
group, the cycloalkyl group, the alkoxy group, the acyl group, the formyl group, 
the nitro group, the acylamino group, the sulfonylamino group, the aryl group 
and the alkoxycarbonyl group which are described here, is same to that of those 
described above. The halogen atom includes a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom. 

[0026] The cyclic alkenylene group includes a monocyclic cycloalkenylene 
group having from 4 to 8 of carbon atoms such as cyclopentenylene group, 
cyclohexenylene group and the like; and a polycyclic cycloalkenylene group 
having from 5 to 15 of carbon atoms such as 7-oxabicyclo[2,2,l]heptenylene 
group, norbornenylene group and the like. The aralkylene group includes a 
thrylene group, a xylylene group and the like; and a subsutituent for the group 
includes those which are included for the alylene group. 

[0027] As the specific example, following compounds are included, but should 
not be construed as being limited thereto. 
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[0028] 

(Chemical Formula 4) 




o Me o 

(PAG6-6) (PAG6-7) 




(PAG6-8) (PAG6-9) 
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[0029] 

(Chemical Formula 5) 





o 

N - OS0 2 COMe 
O 

(PAGS-10) 

(PAG6-11) (PAG6-12) 




O 

N-OS0 2 -CH 2 
O 



OS0 2 -n-C B H 17 




(PAG6-13) ° (PAG6-14) 

^-OS0 2 -<Q-Me VI^N-OS0 2 hQk 

o o 

(PAG6-15) (PAG6-16) 



Me 



o>**p °pS-°*°>o- 

O MeOOC O 

(PAG6-17) (PAG6-18) 

° Me J — 

O (PAG0-19) ° CPAG6-20) 



rvC 8 H 17 
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[0030] 

(Chemical Formula 6) 




N— OS0 2 -Me. 



(PAG6-21) 



O 

Me )[^N-OS0 2 ^QKci 



Ph 



^n-oso 2 ^Qkci 




(PAG6-22) 

[[ ^N-OS0 2 ' 
O 

(PAG6-24) 
O MeQ 

N-OS0 2 ' 



0 COOCH3 
(PAG6-25) 



pi 



o 

N — OSO2CF3 



O 

(PAG6-27) 



,N— OSO2 




O (PAG6-29) 
O 



O F 
(PAG6-30) 



CI 




OMe 
OMo 



O 

(PAG6-26) 
O 

O 

(PAG6-28) 



N— OSQzCjFg 
(PAG6-31 ) 

[0031] (a2) An onium sulfonate selected from the group of sulfonium sulfonate 
and iodonium sulfonate 

The component (a2) is a compound which generates an acid by being 
irradiated with electron beams or X-ray and comprises of an onium sulfonate 
selected from the group of sulfonium sulfonate and iodonium sulfonate. 
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[0032] The component (a2) includes a compound represented by a formula 
(PAG3) or (PAG4) which will be mentioned hereinafter. More preferably, the 
component is a compound represented by the above described general formulas 
of from (I) to (III). 

[0033] In the above described general formulas of from (I) to (III) which 
represent the component (a2), the straight-chain or branched alkyl group of from 
R x to R 38 includes a group having from 1 to 4 of carbon atoms which may have 
substituent, such as methyl group, ethyl group, propyl group, n-butyl group, 
sec-butyl group and t-butyl group. The cyclic alkyl group includes a group 
having from 3 to 8 of carbon atoms which may have substituent, such as 
cyclopropyl group, cyclopentyl group and cyclohexyl group. 
[0034] The straight-chain or branched alkoxy group of from Ri to R 37 includes, 
for example, a group having from 1 to 4 of carbon atoms such as methoxy group, 
ethoxy group, hydroxyethoxy group, propoxy group, n-butoxy group, iso-butoxy 
group, sec-butoxy group and t-butoxy group. The cyclic alkoxy group includes a 
cyclopentyloxy group, for example, cyclopentyloxy group and cyclohexyloxy 
group. 

[0035] The halogen atom of from Rj to R37 includes a fluorine atom, a chlorine 
atom, a bromine atom and an iodine atom. The aryl group of R 38 includes, for 
example, a group having from 6 to 14 of carbon atoms which may have 
substituent, such as phenyl group, tolyl group, methoxyphenyl group and 
naphthyl group. 

[0036] The substituents mentioned above preferably include an alkoxy group 
having from 1 to 4 of carbon atoms, a halogen atom (fluorine atom, chlorine 
atom and iodine atom), an aryl group having from 6 to 10 of carbon atoms, an 
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alkenyl group having from 2 to 6 of carbon atoms, a cyano group, a hydroxy 
group, a carboxy group, an alkoxycarbonyl group, a nitro group and the like. 
[0037] The ring which is formed by combining not less than two selected from 
the group of from Ri to Ri 5 , from Ri 6 to R 27 and from R 28 to R 37 and contains one 
or not less than two kinds selected from the group of a single bond, a carbon 
atom, an oxygen atom, a sulfur atom and a nitrogen atom, includes, for example, 
furan ring, dihydrofuran ring, pyran ring, trihydropyran ring, thiophene ring, 
pyrrole ring and the like. 

[0038] In the general formulas of from (I) to (III), X" represents an anion of a 
straight-chain, branched or cyclic alkyl sulfonic acid which may have substituent, 
an anion of an aryl sulfonic acid which may have substituent and an anion of a 
camphor sulfonic acid; and preferably represents above described anion having 
fluorine atom. 

[0039] The sustituents mentioned above preferably include an alkyl group which 
may be branched or cyclic, an alkoxy group which may be branched or cyclic, an 
acyl group, an acyloxy group, a sulfonyl group, a sulfonyloxy group, a 
sulfonylamino group, an aryl group, an aralkyl group, an alkoxycarbonyl group, a 
nitro group, a hydroxyl group, a halogen atom, a cyano group and the like. 
[0040] The anion having a fluorine atom includes an anion of a benzenesulfonic 
acid, a naphthalenesulfonic acid, an anthracenesulfonic acid or the like, each of 
which has at least one kind selected from the group of an alkyl group substituted 
with at least one fluorine atom at least one fluorine atom, which may be branched 
or cyclic; an alkoxy group substituted with at least one fluorine atom, which may 
be branched or cyclic; an acyl group substituted with at least one fluorine atom, 
an acyloxy group substituted with at least one fluorine atom, a sulfonyl group 
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substituted with at least one fluorine atom, a sulfonyloxy group substituted with 
at least one fluorine atom, a sulfonylamino group substituted with at least one 
fluorine atom, an aryl group substituted with at least one fluorine atom, an 
aralkyl group substituted with at least one fluorine atom and an alkoxycarbonyl 
group substituted with at least one fluorine atom. 

[0041] Above described straight-chain, branched or cyclic alkyl group is 
preferably a group having from 1 to 12 of carbon atoms along with being 
substituted with from 1 to 25 of fluorine atoms. Specifically included are a 
floromethyl group, a difloromethyl group, a trifloromethyl group, a 
pentafloroethyl group, a 2,2,2-trifloroethyl group, a heptafloropropyl group, a 
heptafloroisopropyl group, a perflorobutyl group, a perflorooctyl group, a 
perflorododecyl group, a perflorocyclohexyl group and the like. Among of them, 
preferable is a perfloroalkyl group having from 1 to 4 of carbon atoms, all of 
which are substituted with fluorine atoms. 

[0042] Above described straight-chain, branched or cyclic alkoxy group is 
preferably a group having from 1 to 12 of carbon atoms along with being 
substituted with from 1 to 25 of fluorine atoms. Specifically included are a 
trifloromethoxy group, a pentafloroethoxy group, a heptafloroisopropyloxy group, 
a perflorobutoxy group, a perflorooctyloxy group, a perflorododecyloxy group, a 
perflorocyclohexyloxy group and the like. Among of them, preferable is a 
perfloroalkoxy group having from 1 to 4 of carbon atoms all of which are 
substituted with fluorine atoms. 

[0043] Above described acyl group is preferably a group having from 2 to 12 of 
carbon atoms along with being substituted with from 1 to 23 of fluorine atoms. 
Specifically included are a trifloroacetyl group, a floroacetyl group, a 
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pentafloropropionyl group, a pentaflorobenzoyl group and the like. 
[0044] Above described acyloxy group is preferably a group having from 2 to 
12 of carbon atoms along with being substituted with from 1 to 23 of fluorine 
atoms. Specifically included are a trifloroacetoxy group, a floroacetoxy group, a 
pentafloropropionyloxy group, a pentaflorobenzoyloxy group and the like. 
[0045] Above described alkyl- or aryl-sulfonyl group is preferably a group 
having from 1 to 12 of carbon atoms along with being substituted with from 1 to 
25 of fluorine atoms. Specifically included are a trifloromethanesulfonyl group, a 
pentafloroethanesulfonyl group, a perflorobutanesulfonyl group, a 
perflorooctanesulfonyl group, a pentaflorobenzenesulfonyl group, a 
4-trifloromethylbenzenesulfonyl group and the like. 

[0046] Above described alkyl- or aryl-sulfonyloxy group is preferably a group 
having from 1 to 12 of carbon atoms along with being substituted with from 1 to 
25 of fluorine atoms. Specifically included are a trifloromethanesulfonyloxy, a 
perflorobutanesulfonyloxy group, a 4-trifloromethylbenzenesulfonyloxy group 
and the like. 

[0047] Above described alkyl- or aryl-sulfonylamino group is preferably a 
group having from 1 to 12 of carbon atoms along with being substituted with 
from 1 to 25 of fluorine atoms. Specifically included are a 
trifloromethanesulfonylamino group, a perflorobutanesulfonylamino group, a 
perflorooctanesulfonylamino group, a pentaflorobenzenesulfonylamino group 
and the like. 

[0048] Above described aryl group is preferably a group having from 6 to 14 of 
carbon atoms along with being substituted with from 1 to 9 of fluorine atoms. 
Specifically included are a pentaflorophenyl group, a 4-trifloromethylphenyl 
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group, a heptafloronaphthyl group, a nonafloroanthranyl group, a 4-florophenyl 
group, a 2,4-diflorophenyl group and the like. 

[0049] Above described aralkyl group is preferably a group having from 7 to 10 
of carbon atoms along with being substituted with from 1 to 15 of fluorine atoms. 
Specifically included are a pentaflorophenylmethyl group, a 
pentaflorophenylethyl group, a perflorobenzyl group, a perflorophenethyl group 
and the like. 

[0050] Above described alkoxycarbonyl group is preferably a group having 
from 2 to 13 of carbon atoms along with being substituted with from 1 to 25 of 
fluorine atoms. Specifically included are a trifloromethoxycarbonyl group, a 
pentafloroethoxycarbonyl group, a pentaflorophenoxycarbonyl group, a 
perflorobutoxycarbonyl group, a perflorooctyloxycarbonyl group and the like. 
[0051] Most preferable X" is anions of benzenesulfonic acid substituted with 
fluorine atom, among of them, the particularly preferable is an anion of 
pentafluorobenzenesulfonic acid. 

[0052] Furthermore, above described benzenesulfonic acid, naphthalenesulfonic 
acid or anthracene sulfonic acid, each of which has fluorine contained subsituent, 
may be further substituted with a straight-chain, branched or cyclic alkoxy group, 
an acyl group, an acyloxy group, a sulfonyl group, a sulfonyloxy group, a 
sulfonylamino group, an aryl group, an aralkyl group, an alkoxycarbonyl group (, 
of which carbon number range are same to that of the above described,), a 
halogen (.excluding fluorine,), a hydroxyl group, a nitro group and the like. 
[0053] The formula (PAG3) or (PAG4) as component (a2) is exhibited as 
follows. 
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[0054] 

(Chemical Formula 7) 




Afl 



(PAG3) 




[0055] In the formula, Ar 1 and Ar 2 respectively, independently represents a 
substituted or non-substituted aryl group. The preferable substituent includes an 
alkyl group, a haloalkyl group, a cycloalkyl group, an aryl group, an alkoxy 
group, a nitro group, a carboxyl group, an alkoxycarbonyl group, a hydroxy 
group, a mercapto group and a halogen atom. R 203 , R 204 and R 205 respectively, 
independently represent a substituted or non-substituted arkyl group and an aryl 
group. The preferable are an aryl group having from 6 to 14 of carbon atoms, an 
alkyl group having from 1 to 8 of carbon atoms and the substituted derivatives 
thereof. A preferable sustituent for the aryl group is an alkoxy group having from 
1 to 8 of carbon atoms, an alkyl group having from 1 to 8 of carbon atoms, a 
nitro group, a carboxyl group, a hydroxy group and a halogen atom; and that for 
the alkyl group is an alkoxy group having from 1 to 8 of carbon atoms, a 
carboxyl group and an alkoxycarbonyl group. 

[0056] Z~ represents a counter anion which, for example, includes an 
alkanesulfonic acid which may be substituted, a perfluoroalkanesulfonic acid, a 
benzenesulfonic acid which may be substituted, a naphthalenesulf onic acid, an 
anthracenesulfonic acid, a comphorsulfonic acid and the like, but should not be 
construed as being limited thereto. The preferable are an alkanesulfonic acid, a 
perfluoroalkanesulfonic acid, an alkyl-substituted benzenesulfonic acid, a 
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pentafluorobenzenesulfonic acid. . 

[0057] Moreover, two selected from the group of R 203 , R 204 and R 205 , and Ar 1 
and Ar 2 may bind through a respective single bond or substituent thereof. 
[0058] The specific example of the formula (PAG3) or (PAG4) includes 
compounds represented as follows, but should not be construed as being limited 
thereto. 
[0059] 

(Chemical Formula 8) 

O -1 * ~0 0~ sQ * e <paq3 " i> 



[0060] 

(Chemical Formula 9) 



CF 3 sof 



(PAG3-4) 



OCH 3 ®Ot,S 



(PAG3-3) 




{PAG3-6) 



N0 2 G 03S 




OC 2 H 5 



HaC CHs 



O3S 



(PAG3-7) 



NH 




(n)C7H 15 



(n)C T H 15 



(PAG3-8) 



H3CO 




OCH3 



«-0' 8 -O ci 0°-Q- 



ocHa 



(PAG3-9) 



SO? 
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[0061] 

(Chemical Formula 10) 



F 3 C-i \ ^CF 3 GF 3 SO s Q 

(PAQ3-10) 




03s 



H3COOC COOCHa 
(PAG3-11) 





CI cl 1 - so? 




ci-4 >-< #~~ C3 

(PAG3-12) 




,B -0-' e -0- ,B » O- 



o 



C12H26 

>r a v_ ert e 



(PAQ3-13) 




SO? 



(PAG3-14) 




/ CF^Sof 



CI 

(PAG3-15) 

_ C ^_CHb 

•ta-C /V-i ffl -0- , Bu 




(PA63-16) CHzSOa 0 
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[0062] 

(Chemical Formula 11) 

CH3 i k 9^ I ?°» 

HaCHjC-C- 

CH3 C«3 



(PAG3-17) 




CF 3 SO° 



(PAG3-18) 



(PAQ3-19) 



(PA63-21) 



[0063] 

(Chemical Formula 12) 




(PAG4-1) 

PHj 
•SQj 



(Of/ 



CHs 
(PAG4-2) 

G 
SQj 



(PAG4-3) 



(Ok 



S® CF 3 SOf 



(PA04-4) 



( 




3 

(PAG4-5) 



24 - 



[0064] 

(Chemical Formula 13) 



h O" sS_ fO" ° CaHs ) 2 CF3SO3 0 

(PAQ4-7) 

H > C0 ^Q^ S< ^0~ CI ) CF 3 S< ^ 
(PA04-8) 

»-o-6 



C4H9 

(PA64-11) 



Hjcq 

HaCO 



CO 



(PA04-12) 



[0065] 

(Chemical Formula 14) 



h 3 c 

H0H 0~ S w° 

H 3 C 

(PAG4-14) 




CH2SO3 ° 




*^ C,F 17 S03® 



6 



(PAG4-15) 



CQaCHjCHaCH^Ha 

CMsCKfeC^CHzO-^ V-S-4-f >l O3S- 



2 




(PAG4-17) 
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[0066] 

(Chemical Formula 15) 

o 




C-CH.-S^) Q-Scf 



(PAG4-19) 



0-0*0) **** 



2 

(PAG4-20) 

, — . C12H2S 



00°-(0) 2 o-^ e 

<PA64-21> 



2 

CPAG4-22) 

e 



'2 CH 
(PAG4-23) 



(PAG4-24) 



- 26 - 



[0067] 

(Chemical Formula 16) 

ro -^> s<B -0) 2 

(PA64-27) 




(PAG4-3!) 



(Chemical Formula 17) 

(PAG4-32) 
(PAG4-33) 

0£0~0-*«0). 

(PAG4-34) O 



(PAG4-35) 
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[0069] The component (a2) represented by the general formula (I) preferably 

includes compounds as follows. 

[0070] 

(Chemical Formula 18) 
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[0071] 

(Chemical Formula 19) 




(1-12) 
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[0072] 

(Chemical Formula 20) 




(1-15) 



[0073] The specific example of component (a2) represented by the general 
formula (II) is exhibited as follows. 



[0074] 

(Chemical Formula 21) 



s+ 




S 2 -OaS-^-F 

2 F F 

(II-D 



G I 1 (II-2, 

C8F 17 ooq 

S 2 .o 3 s 
(H-3) 

O 2 -03S-^^-OC 4 F 9 
(II-4) 




Q 

S+ 






(II-S) 



[0075] The specific example of component (a2) represented by the general 
formula (III) is exhibited as follows. 
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[0076] 

(Chemical Formula 22) p 

/+Q---OK ' 

F F 

(III-D 



-I- 



-0 3 S 



(1II-2) 



(III-3) 




■ * 



(II 1-4) V, 




" (1II-5) 



O 



(II1-6) 



-o-'-Ot,,,.,, ~*>~ 



(II 1-8) r 

[0077] A content ratio of the component (al) to the component (a2) (, which is 
(al) : (a2),) is usually from 95:5 to 5:95, preferably from 90:10 to 10:90 and 
further preferably from 80:20 to 20:80. 

[0078] A content of the component (a) is usually from 0.1 to 20 % by weight, 
preferably from 0.5 to 10 % by weight and further preferably from 1 to 7 % by 
weight, based on solid content of the whole composition of the electron beam or 
X-ray resist composition of the present invention. 
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[0079] The compound (al) can be synthesized by subjecting N-hydroxyimide to 
reaction with corresponding sulfonicacid chloride in an appropriate solvent under 
basic condition. The compound of the general formula of (I) and (II), for example, 
can be synthesized by a method such that an arylgrignard reagent such as 
arylmagnesiumbromide and the like is subjected to reaction with a substituted or 
non-substituted phenylsulfoxide, followed by triarylsulfoniumhalide obtained 
being subjected to salt interchange with corresponding sulfonic acid; a 
substituted or non-substituted phenylsulfoxide is subjected to condensation with 
corresponding aromatic compound by using an acid catalyst such as 
methanesulfonic acid/diphosphorus pentoxide, aluminum chloride or the like, 
followed by salt interchange; diaryliodonium salt is subjected to condensation 
with diarylsulfide by using catalyst such as copper acetate and the like, followed 
by salt interchange ; and the like. 

[0080] The compound of the formula (III) can be synthesized by subjecting an 
aromatic compound to reaction by using periodate. Furthermore, sulfonic acid or 
sulfonate used for salt interchange can be obtained by a method such as 
commercially available sulfonicacid chloride being subjected to hydrolysis, 
aromatic compound being subjected to reaction with chlorosulfonic acid, 
aromatic compound being subjected to reaction with sulfamic acid and the like. 
[0081] A method of synthesizing the specific compound of the general formulas 
of from (I) to (III) is specifically exhibited as follows. 

(Synthesis of pentaflorobenzenesulfonicacid-tetramethylammonium salt) 
25 g of pentaflorobenzenesulfonicchrolide was dissolved in 100 ml of methanol 
under cooling with ice, followed by gentle addition of 100 g of 25 % aqueous 
solution of tetramethylammoniumhydroxide. After the mixture was stirred for 
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* «t 

three hours at a room temperature, the solution of 

pentaflorobenzenesulfonicacid-tetramethylammonium was obtained. The 
solution was used for salt interchange with sulfonium salt and iodonium salt. 
[0082] (Synthesis of triphenylsulfoniumpentaflorobenzenesulfonate: Synthesis 
of the specific example (1-1)) Diphenylsulfoxide509 was dissolved in 800 ml of 
benzene, followed by addition of 200 g of aluminum chloride and then being 
refluxed for 24 hours. The reaction solution was slowly powered into 2 L of 
water, followed by addition of 400 ml of concentrated sulfuric acid and then 
being heated at 70 degree C for 10 minutes. The aqueous solution was washed 
with 500 ml of ethyl acetate and then filtrated, followed by addition of the 
solution of 200 g of ammonium iodide dissolved in 400 ml of water to precipitate 
a powder. The precipitated powder was collected by filtration, then washed with 
water, followed by being washed with ethyl acetate and then being dried to 
obtain 70 g of triphenylsulfoniumiodide. 30.5 g of triphenylsulfoniumiodide was 
dissolved in 1000 ml of methanol, followed by addition of 19.1 g of silver oxide 
and then being stirred at a room temperature for four hours. The solution was 
filtered, followed by addition of an excess amount of solution of 
pentaflorobenzenesulfonicacid-tetramethylammonium salt synthesized in above 
described method. The reaction solution was concentrated, and then dissolved in 
500 ml of dichloromethane, followed by being washed with 5 % aqueous 
solution of tetramethylammoniumhydroxide and water. 

The organic layer was dried with anhydrous sodium sulfate, followed by being 
concentrated to obtain triphenylsulfoniumpentaflorobenzenesulfonate. 
[0083] (Synthesis of triarylsulfoniumpentaflorobenzenesulfonate: Synthesis of a 
mixture of the specific example (1-9) and (II-l)) 50 g of triarylsulfoniumchloride 
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(manufactured by Fluka, 50 % aqueous solution of triphenylsulfoniumchloride) 
was dissolved in 500 ml of water, followed by addition of an excess amount of 
solution of pentaflorobenzenesulfonicacid-tetramethylammonium salt to 
precipitate an oily material. With removing the supernatant by decanting, the oily 
material obtained was washed and then dried to obtain 

triarylsulfoniumpentafluorobenzenesulfonate (, which comprises of the specific 
example (1-9) and (II-l) as major components). 

[0084] (Synthesis of di(4-t-amylphenyl)iodoniumpentaflorobenzenesulfonate: 
Synthesis of the specific example (III-l)) 60 g of t-amylbenzene, 39.5 g of 
potassium iodate, 81 g of acetic anhydride and 170 ml of dichloromethane were 
mixed, and then 66.8 g of concentrated sulfuric acid was slowly dropped in the 
mixture under cooling with ice. The mixture, after being stirred for two hours 
under cooling with ice, was further stirred at a room temperature for ten hours. 
The reaction solution was added with 500 ml of water under cooling with ice, 
and then extracted by dichloroethane, followed by the organic layer being 
washed with sodium bicarbonate and water and then being concentrated to obtain 
(4-t-amylphenyl)iodoniumsulfuricacid salt. This sulfuricacid salt was added to an 
excess amount of solution of 

pentafluorobenzenesulfonicacid-tetramethylammonium salt. The solution was 
added with 500 ml of water, and then extracted with dichloromethane, followed 
by the organic layer being washed by 5 % aqueous solution of 
tetramethylammoniumhydroxide and water, and then being concentrated to 
obtain di(4-t-amylphenyl)iodoniumpentaflorobenzenesulfonate. Other 
compounds can be synthesized by using similar method. 

[0085] A co-usable acid generating compound other than the compound (al) and 
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(a2) 

In the present invention, a compound generating an acid by being 
irradiated with electron beams or X-ray, which is other than the compound (al) 
and (a2), may be co-used. 

[0086] The amount of photo acid-generating agent which may use together with 
the component (a) of the present invention is ordinary from 100/0 to 20/80, 
preferably from 100/0 to 40/60 and further preferably from 100/0 to 50/50, in 
terms of molar ratio of the component (a)/the other acid-generating agent. 
[0087] Such co-usable photo acid-generating agent can use by appropriately 
selecting from the group of a photoinitiator of photo-cation polymerization, a 
photoinitiator of photo-radical polymerization, a photo-achromatizing agent for 
pigment, a photo-discoloration agent or known compounds generating acid by 
being irradiated with electron beams or X-ray which is used for micro resist and 
the like, and the mixture thereof. 

[0088] As the example of such agent, included are an onium salt such as 
diazonium salt, ammonium salt, phosphonium salt, iodonium salt, sulfonium salt, 
selenonium salt, arsonium salt and the like; an organic halide, an organic 
metal/halogenated organic compound, a photo acid-generating agent having 
o-nitrobenzil type protective group, a compound generating sulfonic acid by 
photolysis such as iminosulfonate and the like, and a disulfone compound. 
[0089] Moreover, a compound introducing a group or compound generating acid 
by being irradiated with electron beams or X-ray to the main- or side-chain of the 
polymer, may be used; for example, the compound disclosed in U.S. Patent No. 
3,849,137, German Patent No. 3914407, Kokai (Jpn. Unexamined Patent 
Publication) No. S63-26653, Kokai No. S55-164824, Kokai No. S62-69263, 
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Kokai No. S63-146038, Kokai No. S63-163452, Kokai No. S62-153853, Kokai 
No. S63-146029 and the like. 

[0090] Furthermore, the compounds generating acid by light which are 
disclosed in U.S. Patent No. 3,779,778 and European Patent No. 126,712, may be 
used. 

[0091] Among above described co-usable compounds which generate an acid by 
being irradiated with electron beams or X-ray, the particularly effectively used 
one is described hereinafter. 

(1) A oxazole derivative substitured with trihalomethyl group represented 
by the following general formula (PAG1), or a S-triazine derivative represented 
by the following general formula (PAG2). 
[0092] 

(Chemical Formula 23) 



R 202 



R 20f C ^ -0(Y)3 <Y) 3 C 



(PAG1) (PAG2) 

[0093] In the formulas, R 201 represents a substituted or non-substituted aryl 
group and an alkenyl group; R 202 represents a substituted or non-substituted aryl 
group, an alkenyl group and an alkyl group, and ~C(Y) 3 . Y represents chlorine 
atom or bromine atom. Specifically, the following compound is included, but 
should not be construed as being limited thereto. 
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[0094] 

(Chemical Formula 24) 

01 OH=OH-C^C-CCl 3 
(PAG1-1) 

CH 3 -^^-CH=CH-C^ o ,C-CCl 3 
(PAG1-2) 

CH 3 0-^^-CH=CH-| so ^C-CBr3 
CPAG1-3) 



1^— N 

(n)C 4 H 9 0-^-CH=CH-C^C-CCl3 

(PAG1-4) 



0~/VcH=C5H-C Vo ^C-CCl 3 
(PAG1-5) 

Q-CH=CH-0-C. 0 .C-CC1 3 
(PAG1-6) 

CH=CH-C^ o ^C-CCl3 
(PAG1-7) 

CH=CH-Q-CH=CH-C^C-CC1 3 
(PAG1-8) 
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[0095] 

(Chemical Formula 25) 



Cl 3 C 



CCI3 



N CCI3 
(PAG2-1) 



OCH3 



CI3C 



CCI3 



CI3C 




CCI3 



(PAG2-5) 



CI3C 




[0096] 

(Chemical Formula 26) 



CH=CH 



XX 



CI3C " CC1 3 
(PAG2-9) 



CI3C 



(PAG2-2) 



CI3C 



CI3C 




COCH3 



N CCI3 CI3C 
(PAG2-7) 



(PAG2-6) 
OCH3 



CH=CH 



cci3 



(PAQ2-8) 





;H=CH 



C13C 



N CCI3 
(PAG2-10) 
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•J 



[0097] 

(2) A disulfone derivative represented by the following general formula 

(PAG5). 
[0098] 

(Chemical Formula 27) A^-soa-so*-** 

CPAG5) 

[0099] In the formula, Ar 3 and Ar 4 are respectively, independently represent a 
substituted or non-substituted aryl group. The following compound is included 
the specific example, but should not be construed as being limited thereto. 
[0100] 

(Chemical Formula 28) 



cK y-sch-sOi 

(PAG5-1) 



H 3 C A_/" S ° 2 " S02 A-^" CHs 

(PM55-2) 

HaCO-^^-SOj-SOz-^^-OCHj 
(PAG5-3) 

(PA(»-4) 

F 3p^O" s0a " S02 "O" CF3 

(PAG5-5) 

H 3 C (PAG5-6) 

F-^-SO 2 -S02-^-F 

F F (PA65-7) F F 

SOj-SOa-^^ 
(PAG5-B) 

(PAG5-9) 
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[0101] (3) A diazosulfone derivative represented by the following general 

formula (PAG7). 

[0102] 

(Chemical Formula 29) 

O N- O 

R-S — ' — S"~R 

M » 
O o 

(PM7) 

[0103] In the formula, R represents a straight-chain, branched or cyclic alkyl 
group; or an aryl group which may be substituted. The following compound is 
included as the specific example, but should not be construed as being limited 
thereto. 
[0104] 

(Chemical Formula 30) 

O-W-Q 

o O 

(PAG7-1) 

o o 

(PAG7-2) 
, „ O Nj O 

OH-f-O 

o o 

(PAG7-3) 

-o-W-o- 

o o 

(PAG7-4) 

o o 

(PAG7-5) 
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[0105] (b) A resin having a group which is decomposed by an action of an acid 
and increases solubility in an alkali developing solution (, which may be called as 
a "component (b)" hereinafter). 

The resin (component (b)) having a group which is decomposed by an 
acid used in a positive type electron beam or X-ray resist composition of the 
present invention and increases solubility in an alkali developing solution, is a 
resin that has an acid-decomposable group either in the main chain of the resin or 
in the side chain of the resin, or both of in main chain and side chain of the resin. 
Among of them, the resin having an acid-decomposable group in the side chain is 
preferable. 

[0106] The preferable group as an acid-decomposable group includes — 
COOA 0 group and — O — B° group; furthermore, the group containing those 
group includes a group represented by — R° — COOA 0 or — Ar — O — B°. In this 
description, A 0 represents -C(R 01 )(R 02 )(R 03 ) group, - Si(R 01 )(R 02 )(R 03 ) group 
or — C(R 04 )(R 05 ) - O — R 06 group . B° represents A 0 group or — CO — O — A 0 
group (the definition of R°, from R 01 to R 06 and Ar are same to that of those to be 
described hereinafter). 

[0107] The acid-decomposable group preferably includes 
a silylether group, a cumylester group, an acetal group, a tetrahydropyranylether 
group, an enolether group, an enolester group, a tertiaryalkylether group, a 
tertiaryalkylester group, a tertiaryalkylcarbonate group and the like. The more 
preferable are a tertiaryalkylether group, a tertiaryalkylcarbonate group, a 
cumylester group, an acetal group and a tetrahydropyranylether group. 
[0108] The mother resin to which the afore-mentioned acid-decomposable 
group combines as a side chain, is an alkali-soluble resin having in the side chain 
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-OH or -COOH, preferably -R°-COOHor — Ar — OH. For example, an 
alkali-soluble resin described hereinafter may be included. 

[0109] An alkali dissolution rate of the alkali-soluble resin is preferably not less 
than 170 A/second, particularly preferably not less than 330 A/second (,where A 
means angstrom), based on the measurement with 0.261 N 
tetramethylammoniumhydroxide (TMAH) at 23 degree C. From this point of 
view, the particularly preferable alkali-soluble resins are o-, m- or 
p-poly(hydroxystyrene) and the copolymer thereof, hydrogenated 
poly(hydroxystyrene), halogen- or alkyl-substituted poly(hydroxystyrene), a part 
of poly(hydroxystyrene), an O-alkylated or O-acylated, styrene-hydroxystyrene 
copolymer, a -methylstyrene-hydroxystyrene copolymer and hydrogenated 
novolac resin. 

[0110] The component (b) used in the present invention is, as disclosed in 
European Patent No. 254853, Kokai No. H2-25850, Kokai No. H3-223860, 
Kokai No. H4-251259 and the like, able to be obtained by means of subjecting an 
alkali-soluble resin to reaction with a precursor of the acid-decomposable group, 
or of subjecting a monomer of the alkali-soluble resin combined with an 
acid-decomposable group to copolymerization with various monomers. 
[0111] The specific examples of the component (b) used in the present invention 
are illustrated as follows, but should not be construed as being limited thereto. 
[0112] p-t-butoxystyrene / p- hydroxys tyrene copolymer, 
p-(t-butoxycarbonyloxy)styrene / p- hydroxys tyrene copolymer, 
p- (t-butoxycarbonylmethyloxy) Jstyrene / p- hydroxys tyrene 
copolymer, 4- ( t-butoxycarbonylmethyloxy ) -3 -methyls tyrene / 
4 -hydroxy -3 - methyls tyrene copolymer, 
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p-(t-butoxycarbonylmethyloxy)styrene / p -hydroxys tyrene (10% 
hydrogenated ) copolymer , 

m- ( t-butoxycarbonylmethyloxy)styrene / m-hydroxystyrene 
copolymer, o- (t-butoxycarbonylmethyloxy)s tyrene / 
o- hydroxys tyrene copolymer, 

p- (cumyloxycarbonylmethyloxy)s tyrene / p- hydroxys tyrene 
copolymer, cumyl methacrylate / methyl methacrylate copolymer, 
4-t-butoxycarbonylstyrene / dimethyl maleate copolymer , benzyl 
methacrylate / tetrahydropyranyl methacrylate, 
[0113] p-(t-butoxycarbonylmethyloxy)styrene / p-hydroxystyrene / styrene 
copolymer, p-t-butoxystyrene /p-hydroxystyrene / fumaronitrile copolymer, 
t-butoxystyrene / hydroxyethyl methacrylate copolymer, styrene / 
N-(4-hydroxyphenyl) maleimide / N-(4-t-butoxycarbonyloxyphenyl)maleimide 
copolymer, p-hydroxystyrene /t-butylmethacrylate copolymer, styrene / 
p-hydroxystyrene / t-butylmethacrylate copolymer, p-hydroxystyrene / 
t-butylacrylate copolymer, styrene / p- hydroxystyrene / t-butylacrylate 
copolymer, 

p-(t-butoxycarbonylmethyloxy)styrene / p-hydroxystyrene / N- methylmaleimide 
copolymer, t-butylmethacrylate / 1-adamanthylmethyl methacrylate copolymer, 
p-hydroxystyrene / t-butylacrylate / p-acetoxystyrene copolymer, 
p-hydroxystyrene / t-butylacrylate / p-(t-butoxycarbonyloxy)styrene copolymer, 
p-hydroxystyrene / t-butylacrylate /p-(t-butoxycarbonylmethyloxy)styrene 
copolymer, 
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[0114] 

(Chemical Formula 31) 
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[0117] 

(Chemical Formula 34) 

(A-17) 




Me 



<A-18) 



(A-19) 



Me 

(A-20) 
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Formula 35) 




(A-26) 
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[0120] 

(Chemical Formula 37) 




(A-35) 
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[0123] 

(Chemical Formula 40) 
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». I 



[0124] 

(Chemical Formula 41) 




O" OtBu 



OH 

(A-48) 





° H °T°"tBu 
(A-*9) ° 




OH 

(A-51) 

[0125] In the specific examples described above, Me represents methyl group, 
Et represents ethyl group, nBu represents n-butyl group, iso-Bu represents 
isobutyl group, and tBu represents t-Butyl group. 

[0126] In the case of using an acetal group as an acid-decomposable group, in 
order to adjust the alkali dissolution rate and to increase a heat resistance, a 
crosslinking part which allows the polymer main chain to be combined through 
multifunctional acetal group, may be introduced in a synthesis stage by means of 
adding a polyhydroxy compound. The amount of polyhydroxy compound added 
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is from 0.01 to 5 mole %, more preferably from 0.05 to 4 mole % to the amount 
of hydroxyl group of the resin. The polyhydroxy compound includes a compound 
having from 2 to 6 of phenolic hydroxyl groups or of alcoholic hydroxyl groups, 
preferably from 2 to 4 of the number of hydroxyl group, and more preferably 2 or 
3 of the number of hydroxyl groups thereof. The specific examples of 
polyhydroxy compound are illustrated as follows, but should not be construed as 
being limited thereto. 
[0127] 

(Chemical Formula 42) 

HO^CH^-OH HO^dToH HO-Q-OH 

n = 2 ~ 8 n = 1 ~5 




OH 
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[0128] A content ratio of the acid-decomposable group is represented by 
B/(B+S) in which (B) is the number of the acid-decomposable group in the resin 
and (S) is the number of the alkali-soluble group not protected by the 
acid-decomposable group. The content ratio is preferably from 0.01 to 0.7, more 
preferably from 0.05 to 0.50, and still more preferably from 0.05 to 0.40. When 
being B/(B+S) > 0.7, it is not preferable due to the cause of film shrinkage, 
mal-adherence to substrate and scum. On the other hand, when being B/(B+S) < 
0.01, it is not preferable that standing wave occasionally distinguishably remains 
on the side wall of pattern. 

[0129] The weight average molecular weight (Mw) of the component (b) is 
preferably in the range of from 2,000 to 200,000. When being less than 2000, the 
decease of film becomes large due to the development of un-irradiated part; when 
being larger than 200,000, the sensitivity decreases due to the decrease of 
dissolution rate of the alkali-soluble resin dissolving by itself to alkali; more 
preferably being in the range of from 5,000 to 100,000 and still more preferably 
in the range of 8,000 to 50,000. Moreover, molecular weight distribution 
(Mw/Mn) is preferably from 1.0 to 4.0, more preferably from 1.0 to 2.0 and 
particularly preferably from 1.0 to 1.6; smaller distribution degree results better 
heat resistibility and image formation ability (pattern profile, defocus latitude and 
the like). In this description, the weight average molecular weight is measured by 
a gel permeation chromatography and is defined in terms of polystyrene. 
[0130] Furthermore, component (b) may be used in combination of two or more 
kinds. The amount of these components used in the present invention is in the 
range of from 40 to 99 % by weight and more preferably from 60 to 95 % by 
weight, base on the solid content of whole composition. Still further, in order to 
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control alkali solubility, an alkali-soluble resin not having an acid-decomposable 
group may be mixed. 

[0131] (C) a compound having not more than 3000 of molecular weight which 
is decomposed by an action of an acid and increases solubility in an alkali 
developing solution ((C) component) 
[0132] The present invention comprises, 

1. a positive type resist composition (,which may be called as a "first 
composition" hereinafter,) indispensably comprising (a) a compound which 
generates an acid by being irradiated with electron beams or X-ray, and 

(b) a resin having a group which is decomposed by an action of an acid 
and increases solubility in an alkali developing solution; and 

2. a positive type resist composition(,which may be called as a "second 
composition" hereinafter) indispensably comprising (c) a compound of not more 
than 3000 of molecular weight which is decomposed by an action of an acid and 
increases solubility in an alkali developing solution, and 

(d) an alkali-soluble resin. Hereinafter, when being simply called as a 
positive type resist composition, the composition includes both of the first 
composition and the second composition. 

[0133] (C) component is a component indispensably contained in the second 
composition, and contained in the first component if necessary. (C) component is 
a low molecular weight compound which has a group decomposable by an acid 
and of which dissolution degree in an alkali developing solution increases by an 
action of an acid; and of which molecular weight is not less than 3,000, 
preferably from 200 to 2,000 and more preferably from 300 to 1,500. The (C) 
component works as a dissolution-inhibition agent for non-irradiated part against 
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the alkali developing solution at non-irradiated part. By the way, in the 
description hereinafter, the definition of an "acid-decomposable 
dissolution-inhibition compound" is same to that of (C) component. 
[0134] The preferable (C) component, that is, the preferable acid-decomposable 
dissolution-inhibiting compound is a compound containing at least two 
acid-decomposable groups in the structure thereof and at least 8 connecting 
atoms other than the acid-decomposable groups, the connecting atoms which are 
interposed between said acid-decomposable groups at the most separated position 
in the distance therebetween. The more preferable acid-decomposable 
dissolution-inhibiting compound is (l) a compound containing at least two 
acid-decomposable groups in the structure thereof and at least 10 connecting 
atoms other than the acid-decomposable groups, preferably 11 and more 
preferably 12, at the most separated distance between said acid-decomposable 
groups; and (2) a compound containing at least three acid-decomposable groups 
in the structure thereof and at least 9 connecting atoms other than the 
acid-decomposable groups, preferably 10 and more preferably 11, at the most 
separated distance between said acid-decomposable groups. The upper limit of 
the number of the above described connecting atoms is preferably 50, more 
preferably 30. 

[0135] When the acid-decomposable dissolution-inhibiting compound contains 
three or more, preferably four or more acid-decomposable groups, or when even 
two acid-decomposable groups are contained therein, the dissolution-inhibiting 
function to the alkali-soluble resin is remarkably enhanced as far as these 
acid-decomposable groups are separated from each other at the predetermined 
distance. The distance between the acid-decomposable groups is represented by 
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the number of connecting atoms interposed excluding the acid-decomposable 
groups. For, instance, in the case of compounds (1) and (2) described below, the 
distance between the acid-decomposable groups is four connecting atoms, 
respectively. In the case of compound (3) described below, the distance between 
the acid-decomposable groups is 12 connecting atoms. 
[0136] 

(Chemical Formula 43) 

23 

B o_ 0 ^^t_o-B 0 

A 0 -OOC- 1 CHz- 2 CH2- 3 CH 2 - 4 CH2-COO-A 0 (2) 



B 0 -O 



\2 3 CH3 '/ V 

B 0. o _l^^ CH2 _6 ( l H2 _7 C H 2 -8cH 2 - 2 <g^ Lo - B0 

CH 3 

Btf3-»tt&:-COO-A°, -O-B 0 



[0137] Furthermore, the acid-decomposable dissolution-inhibiting compound 
may have a plurality of acid-decomposable groups on one benzene ring. 
Preferably, it is a compound formed by a skeleton having one acid-decomposable 
group on one benzene ring. 

[0138] An acid-decomposable group, that is, a group containing -COO -A 0 
group or — O — B° group includes a groups represented by — R° — COO — A 0 or 
- Ar - O - B°. In the above formulas, A 0 represents - C(R 01 )(R 02 )(R 03 ) group, 
-Si(R 01 )(R 02 )(R 03 ) group or -C(R 04 )(R 05 )-O-R 06 group. B° represents -A 0 
group or -CO-O-A 0 group. R 01 , R 02 , R 03 , R 04 and R 05 , which may be the 
same or different, each represents a hydrogen atom, an alkyl group, a cycloalkyl 
group, an alkenyl group or an aryl group; and R 06 represents an alkyl group or an 
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aryl group. However, at least two of from R to R are groups other than 
hydrogen atom; and two groups of from R 01 to R 03 and of from R 04 to R 06 may be 
bonded to each other to form a ring. R° represents an aliphatic or an aromatic 
hydrocarbon group having a valence of 2 or higher, which may be substituted; 
and —Ar— represents a monocyclic or polycyclic aromatic group having a 
valence of 2 or higher, which may be substituted. 

[0139] Here, as alkyl group, those having 1-4 carbon atoms such as methyl 
group, ethyl group, propyl group, n-butyl group, sec-butyl group, t- butyl group 
are preferred; as cycloalkyl group, those having 3-10 carbon atoms such as 
cyclopropyl group, cyclo butyl group, cyclohexyl group, adamanthyl group are 
preferred; as alkenyl group, those having 2-4 carbon atoms such as vinyl group, 
propenyl group, allyl group, butenyl group are preferred; as aryl group, those 
having 6-14 carbon atoms such asphenyl group, xylyl group, toluyl group, 
cumenyl group, naphthyl group, anthrathenyl group are preferred. As 
substituents, hydroxyl groups, halogen atoms (fluorine, chlorine, bromine, 
iodine); nitro group; cyano group; alkyl groups described above; alkoxy groups 
such as methoxy group, ethoxy group, hydroxyethoxy group, propoxy group, 
hydroxypropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, 
t-butoxy group, and the like; alkoxycarbonyl groups such as methoxycarbonyl 
group, ethoxycarbonyl group, and the like, aralkyl groups such as benzyl group, 
phenethyl group, cumyl group, and the like; aralkyloxy groups; formyl group; 
acyl groups such as acetyl group, butyryl group, benzoyl group, cyanamyl group, 
valeryl group, and the like; acyloxy groups such as butyryloxy group, and the 
like; alkenyl groups described above; alkenyl oxy groups such as vinyloxy group, 
propenyloxy group, allyloxy group, butenyloxy group, and the like; aryl groups 
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described above; aryloxy groups such as phenoxy group, and the like; 
aryloxycarbonyl groups such as benzoyloxy, and the like. 
[0140] As alkali decomposable groups, silyl ether groups, cumyl ester groups, 
acetal groups, tetrahydropyranyl ether groups, enol ether groups, enol ester 
groups, tertiary alkyl ether groups, tertiary alkyl ester groups, tertiary alkyl 
carbonate groups, and the like, are preferred. Tertiary alkyl ester groups, 
tertiary alkyl carbonate groups, cumyl ester groups and tetrahydropyranyl ether 
groups are more preferred. 

[0141] (C) component include compounds partially or completely combining 
and protecting phenolic OH groups of polyhydroxy compounds with groups 
described above, -R0-COO-A0 or BO, the polyhydroxy compounds, and the 
polyhydroxy compounds are described in the specifications of JPH1-289946-A, 
JPH1-289947-A, JPH2-2560-A, JPH3-128959-A, JPH3-158855-A, 
JPH3-179353-A, JPH3-191351-A, JPH3-200251-A, JPH3-200252-A, 
JPH2-200253-A, JPH3-200254-A, JPH3-200255-A, JPH3-259149-A, 
JPH3-279958-A, JPH3-279959-A, JPH4-1650-A, JPH4-1651-A, JPH4-11260-A, 
JPH4-12356-A, JPH4-12357-A, JPAppl.H3-33229-A, JPAppl.H 3-230790-A, 
JPAppl.H 3-320438-A, JPAppl.H 4-25157-A, JPAppl.H3-52732-A, JPAppl.H 
4-103215-A, JPAppl.H 4-104542-A, JPAppl.H 4-107885-A, JPAppl.H 
4-107889-A, JPAppl.H 4-152195-A, and the like. 
[0142] The polyhydroxy compounds described in the specifications of 
JPH1-289946-A, JPH3-128959-A, JPH3-158855-A, JPH3-179353-A, 
JPH3-200251-A, JPH3-200252-A, JPH3-200255-A, JPH3-259149-A, 
JPH3-279958-A, JPH4-1650-A, JPH4-11260-A, JPH4-12356-A, JPH4-12357-A, 
JPAppl.H 4-25157-A, JPAppl.H 4-103215-A, JPAppl.H 4-104542-A, JPAppl.H 
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4-107885-A, JPAppl.H 4-107889-A and JPAppl.H 4-152195-Aare more 
preferred. 

[0143] Specific examples of the preferred compound skeleton for the component 
(C) of the present invention are set forth below. 
[0144] 
(Chemical Formula 44) 




(5) 
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[0146] 

(Chemical Formula 46) 
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[0147] 

(Chemical Formula 47) 




(13) 
OR OR 




(15) 
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[0150] 

(Chemical Formula 50) 
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[0152] 

(Chemical Formula 52) 




[0153] 

(Chemical Formula 53) 
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[0154] 

(Chemical Formula 54) 




OR 
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[0156] 

(Chemical Formula 56) 




[0157] R in the compounds from (1) to (44) represents a hydrogen atom. 
[0158] 

(Chemical Formula 57) 

CH 2 -COaC(CH3) 2 C 6 H5 , — CH 2 -COO-C 4 H 9 t f 

— COO-C^Hgt , Vn £^J 

[0159] However, at least two, or three depending on the structure are groups 
other than a hydrogen atom, and each substituted group R may not be the same. 
[0160] In the first composition, the content of the component (C) is preferably 
from 3 to 45 % by weight, more preferably from 5 to 30 % by weight, and still 
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more preferably from 10 to 25 % by weight, based on the solid content of the 
first composition. The content of the component (C) in the second composition is 
same to that in the above described first composition. 
[0161] (d) A resin which is insoluble to water and soluble to an alkali 
developing solution (, which may be called as a "component (d)" or an 
"alkali-soluble resin" hereinafter.) 

In the electron beam or X-ray resist composition of the present invention, 
as a component (d), a resin which is insoluble to water and soluble to an alkali 
developing solution can be used. 

[0162] An alkali-dissolution rate of the alkali-soluble resin is preferably not less 
than 20 A/second, more preferably not less than 200 A/second (, A means 
angstrom), when measured in a 0.261 N tetramethylammonium hydroxide 
(TMAH) solution at 23 degree C. 

[0163] Examples for using(d) alkali-soluble resin include novolac resins, 
hydrogenated novolac resins, acetone-pyrogallol resins, o-polyhydroxystyrenes, 
m-polyhydroxystyrenes, p-polyhydroxystyrenes, hydrogenated 
polyhydroxystyrenes, halogenated or alkylated polyhydroxystyrenes, 
hydroxystyrene-N-substituted maleimide copolymers, o/p- and 
m/p-hydroxystyrene copolymers, partial O-alkylated compounds of 
polyhydroxystyrene to hydroxyl groups (for example, 5-30 mol % methylated 
compound, 0-(l-methoxy)ethylated compound, 0-(l-ethoxy)ethylated 
compound, O-2-tetrahydropyranylated compound, 

0-(t-butoxycarbonyl)methylated compound, and the like), partial O-acylated 
compounds (for example, 5-30 mol % acetylated compound, 
Q-(t-butoxy)carbonylated compound, and the like), styrene-maleic anhydride 
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copolymers, styrene -hydroxystyrene copolymers, 

a-methylstyrene-hydroxystyrene copolymers, carboxyl group-containing 
methacrylic resins and derivatives thereof, polyvinyl alcohol derivatives, 
however, it is not limited thereto: 

[0164] novolac resins, novolac resins, m-polyhydroxystyrenes, 
p-polyhydroxystyrenes, and copolymers thereof; alkylated polyhydroxystyrenes; 
partial O-alkylated compounds of polyhydroxystyrenes or O-acetyled compounds 
thereof; styrene -hydroxystyrene copolymers; and 

a-methylstyrene-hydroxystyrene copolymers. The novolac resins can be 
produced by addition-condensating designated monomer as a main component 
with aldehydes in the presence of acidic catalyst. 

[0165] The weight average molecular weight of the alkali-soluble resin is 2000 
or more, preferably in the range of from 5000 to 200000, and still more 
preferably in the range of from 5000 to 100000. 

[0166] In the above description, the weight average molecular weight is 
measured by gel permeation chromatography and defined in terms of polystyrene. 
The alkali-soluble resins in the present invention may be used in the combination 
of two or more kinds thereof. The amount of the alkali-soluble resin (d) used is in 
the range of from 40 to 97 % by weight, preferably in the range of from 60 to 
90 % by weight, based on the solid content of the whole composition of the 
electron beam or X-ray resist composition. 

[0167] (e) A crosslinking agent which crosslinks above described resin by an 
action of an acid (,which may be called as a "component (e)" or a "crosslinking 
agent (e)" hereinafter.) 

A negative type electron beam or X-ray resist composition of the present 
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invention uses a crosslinking agent capable to crosslink by the action of an acid, 
along with (d) alkali-soluble resin and an acid generating agent. 
[0168] The crosslinking agent (e) may use phenol derivatives. The phenol 
derivatives preferably include a phenol derivative comprised of having molecular 
weight of 1200 or less, containing benzene rings of from 3 to 5 in the molecule 
thereof, having at least two or more of a hydroxymethyl group and an 
alkoxymethyl group in total wherein these groups are concentrically connected to 
at least any one of the benzene rings or dispersedly connected to the benzene 
rings. On account of using such phenol derivative, the effect of the present 
invention can be made remarkable. The alkoxymethyl group bonding to the 
benzene rings is preferably the one having carbon atoms of 6 or less. Specifically, 
preferable are a methoxymethl group, an ethoxymethyl group, a 
n-propoxymethyl group, a i-propoxymethyl group, a n-butoxymethyl group, a 

1- butoxymethyl group, a sec-butoxymethyl group and a t-butoxymethyl group. 
Furthermore, the alkoxy groups substituted with an alkoxy group such as 

2- methoxyethoxy group and 2-methoxy-l-propyl group are also preferable. 
Among the phenol derivatives, those particularly preferred are set forth below. 
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[0169] 

(Chemical Formula 58) 




OH 
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[0170] 

(Chemical Formula 59) 
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[0171] 

(Chemical Formula 60) 
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[0173] 

(Chemical Formula 62) 




[0174] , wherein, in the formulas, L 1 to L 8 , which may be same or different, 
represent a hydroxylmethyl group, a methoxymethyl group or an ethoxymethyl 
group. 

[0175] The phenol derivatives having a hydroxymethyl group can be obtained 
by subjecting a phenol derivative not having a corresponding hydroxymethyl 
group (, the compound of which L 1 to L 8 in the above formulas are hydrogen 
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atoms,) to reaction with formaldehyde in the presence of a base catalyst. At that 
reaction, it is preferred to carry out the reaction at a temperature of not higher 
than 60 degree C in order to prevent the occurrence of resinification or gelation. 
Specifically, the phenol derivative can be synthesized according to methods 
described Kokai No. H6-282067 and Kokai No. H7-64285. 
[0176] The phenol derivative having an alkoxymethyl group can be obtained by 
subjecting a phenol derivative having a corresponding hydroxymethyl group to 
reaction with an alcohol in the presence of an acid catalyst. At that reaction, it is 
preferred to carry out the reaction at a temperature of not higher than 100 degree 
C in order to prevent the occurrence of resinification or gelation. Specifically, the 
phenol derivative can be synthesized according to methods described in 
European Patent EP632003A1 and the like. The phenol derivative having a 
hydroxymethyl group or an alkoxymethyl group synthesized as described above 
is preferable in view of the stability during storage, and the phenol derivative 
having an alkoxymethyl group is particularly preferable from the standpoint of 
the stability during storage. The phenol derivatives having two or more groups 
selected from a hydroxymethyl group and an alkoxymethyl group in total, 
wherein these groups are concentrically connected to any one of the benzene 
rings or dispersedly connected to the benzene rings, may be used individually or 
in combination of two or more thereof. 

[0177] Other than the phenol derivatives described above, the following 
compounds (i) and (ii) may be used as (e) a crosslinking agent. 

(i) The compounds having an N-hydroxymethyl group, an 
N-alkoxymethyl group or an N-acyloxymethyl group 

(ii) Epoxy compounds 
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[0178] In the present invention, the crosslinking agent described above is 
preferably the phenol derivatives, and the above described crosslinking agents 
may be used in combination of two or more kinds thereof. When the above 
described crosslinking agents are used together with the phenol derivative, the 
ratio of the phenol derivative to the crosslinking agents of (i) or (ii) is in the 
range of from 100/0 to 0/100, preferably from 90/10 to 20/80, and more 
preferably from 90/10 to 50/50 based on molar ratio. 

[0179] (i) A compound having a N-hydroxymethyl group, an N-alkoxymethyl 
group or an N-acyloxymethyl group include monomer, 
oligomer-melamine-formaldehyde condensates and urea-formaldehyde 
condensates disclosed in European Unexamined Patent Publication (, which is 
abbreviated as "EP-A" hereinafter,) No. 0,133,216, and West German Patent No. 
3,634,371 and No. 3,711,264; and benzoguanamine-formaldehyde condensates 
disclosed in the alkoxy substituted compounds described in EP-A No. 0,212,482 
and the like. 

[0180] More preferred examples thereof, for example, includes a 
melamine-formaldehyde derivative having at least two free groups selected from 
an N-hydroxymethyl group, an N-alkoxymethyl group or an N-acyloxymethyl 
group; among of them, the N-alkoxymethyl derivative is particularly preferred. 
[0181] (ii) The epoxy compounds include an epoxy compound of monomer, 
dimer, oligomer and polymer which contain one or more epoxy group. For 
examples, included are a reaction product of bisphenol A with epichlorohydrin 
and a reaction product of a low molecular weight phenol-formaldehyde resin 
with epichlorohydrin. Besides, included are the epoxy resins as described in U.S. 
Patent No. 4,026,705 and British Patent 1,539,192, and as used. 
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[0182] (e) The crosslinking agent added is used in an amount of from 3 to 70 % 
by weight, and preferably from 5 to 50 % by weight, based on the solid content 
of the whole resist composition. When the amount of the crosslinking agent 
added is less than 3 % by weight, the ratio of remained film decreases; when the 
amount exceeds 70 % by weight, the resolution power decreases and it is further 
not preferable in the views of stability of the resist solution during storage. 
[0183] (f) An organic basic compound (, which may be called as a "component 
(f)" hereinafter.) The preferable organic basic compound (f) used in the present 
invention is a compound of which basicity is stronger than that of phenol. Among 
of them, a nitrogen-containing basic compound is preferable. As the preferable 
chemical environment, the structures of the following formulas of from (A) to 
(E) are included. 
[0184] 
(Chemical Formula 63) 



wherein R 250 , R 251 and R are same or different, and represent hydrogen atom, 
alkyl group having 1 to 6 carbon atoms, aminoalkyl group having 1 to 6 carbon 
atoms, hydroxyalkyl group having 1 to 6 carbon atoms or substituted of 
unsubstituted aryl group having 6 to 20 carbon atoms, and R 251 and R 252 may 
bond to form a ring, 
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Wherein R 253 , R 254 , R 255 and R are same or different and represent alkyl group 
having 1 to 6 carbon atoms. 

[0185] Further preferable compound is a nitrogen-containing basic compound 
which has in the molecule thereof two or more nitrogen atoms presented in the 
different chemical environments; the particularly preferable is a compound 
having both of an substituted or non-substituted amino group and a ring structure 
containing nitrogen atom, or a compound having an alkylamino group. 
[0186] As preferred examples, substituted or unsubstituted guanidines, 
substituted or unsubstituted aminopyridines, substituted or unsubstituted 
aminoalkylpyridines, substituted or unsubstituted aminopyrrolidines, substituted 
or unsubstituted indazoles, substituted or unsubstituted pyrazoles, substituted or 
unsubstituted pyrazines, substituted or unsubstituted pyrimidines, substituted or 
unsubstituted purines, substituted or unsubstituted imidazolines, substituted or 
unsubstituted pyrazolines, substituted or unsubstituted piperazines, substituted or 
unsubstituted aminomorpholines, substituted or unsubstituted 
aminoalkylmorpholines, and the like, can be exemplified. 

[0187] Preferred substitutents are amino group, aminoalkyl groups, alkylamino 
groups, aminoaryl groups, arylamino groups, alkyl groups, alkoxy groups, acyl 
groups, acyloxy groups, aryl groups, aryloxy groups, nitro group, hydroxy group 
and cyano group. 

[0188] As a particularly preferred compound, 1,1-dimethylguanidine, 
1,1,3,3-tetramethylguanidine, 2-aminopyridine, 3-aminopyridine, 
4-aminopyridine, 2-dimethylaminopyridine, 4-dimethylaminopyridine, 
2-diethylaminopyridine, 2-(aminomethyl)pyridine, 2-amino-3-methylpyridine, 
2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 
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2- amino-6-methylpyridine, 3-aminoethylpyridine, 4-aminoethylpyridine, 

3- aminopyrrolidine, piperazine, N-(2-aminoethyl)piperazine, 
N-(2-aminoethyl)piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 

4- piperidinopiperidine, 2-iminopiperidine, l-(2-aminoethyl)pyrrolidine, pyrazole, 
3-amino-5-methylpyrazole, 4-amino-3-methyl-l-p-tolylpyrazole, pyrazine, 
2-(aminomethyl)-5-methylpyrazine, pyrimidine, 2,4-diaminopyrimidine, 
4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-aminomorpholine, 
N-(2-aminoethyl)morpholine, l,8-diazabicyclo[5.4.0]undeca-7-ene, 
l,5-diazabicyclo[4.3.0]nona-5-ene, 2,4,5-triphenylimidazole, 
N-cyclohexyl-N'-morpholinoethylthiourea, and the like, are exemplified. 
Among them, l,8-diazabicyclo[5.4.0]undeca-7-ene, 
l,5-diazabicyclo[4.3.0]nona-5-ene, 2,4,5-triphenylimidazole, 
N-cyclohexyl-N ? -morpholinoethylthiourea are preferred, however, it is not 
limited thereto. 

[0189] The organic basic compounds may be used individually or in 
combination of two or more thereof. The amount of the organic basic compound 
used is ordinarily in the range of from 0.001 to 10 % by weight, and preferably 
from 0.01 to 5 % by weight, based on the solid content of the whole composition 
in the composition of the present invention. When the amount is less than 
0.001 % by weight, the effect of the present invention can not be achieved. On 
the other hand, when the amount exceeds 10 % by weight, it tends to cause the 
decrease of sensitivity and the deterioration of developing ability of 
non-irradiated part. 

[0190] (g) A fluorine- and/or silicon-base surfactant (, which may be called as a 
"component (g)" hereinafter.) The following are described about the 
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fluorine-base surfactant and the silicon-base surfactant which are contained as a 
component (g) in the electron beam or X-ray resist composition of the present 
invention. The composition of the present invention may contain either a 
fluorine-base surfactant or a silicon-base surfactant; or both of them. 
[0191] For example, as component (g) ingredients, surface active agents 
described in JPS62-36663-A, JPS61-226746-A, JPS61-226745-A, 
JPS62-170950-A, JPS63-34540-A, JPH7-230165-A, JPH8-62834-A, 
JPH9-54432-A, JPH9-5988-A, USP5405720, USP5360692, USP5529881, 
USP5296330, USP5436098, USP5576143, USP5294511 and USP5824451 can 
be exemplified, and the folloing commercially available surface active agents 
itself can be used. As usable commercially available surface active agents, 
fluorine type surface active agents or silicon type surface active agents such as 
FTOP EF301, EF303 (made by SHIN AKITA KASEI Co., Ltd.), FLORARD 
FC430, 431 (made by Sumitomo 3M Co., Ltd.), MEGAFAC F171, F173, F176, 
F189, R08 (made by DAINIPPON INK Co., Ltd.), SURFLON S-382, SC101, 
102, 103, 104, 105, 106 (made by ASAHI GLASS Co.,Ltd.), TROYSOL S-366 
(made by TROY CHEMICAL Co., Ltd.), and the like. 

POLYSILOXANEPOLYMER KP-341 can also be used as a silicon type suface 
active agent.. 

[0192] The amount of the component (g) blended is ordinarily in the range of 
from 0.00001 to 2 % by weight, preferably from 0.0001 to 1 % by weight, based 
on the solid content of the whole composition in the composition of the present 
invention. The surfactants may be used individually or in combination of two or 
more thereof. 

[0193] (h) Other components usable in the resist composition of the present 
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invention 

The electron beam or X-ray resist composition of the present invention 
may further contain, if desired, a dye, a pigment, a plasticizer, a photosensitizer, a 
compound having two or more phenolic OH groups which accelerates the 
solubility in a developing solution, and the like. 

[0194] The compound containing two or more phenolic OH groups, which can 
be used in the present invention, is preferably a phenol compound having a 
molecular weight of not more than 1000. The phenol compound needs to contain 
at least two phenolic hydroxyl groups in the molecule thereof. However, if the 
number of phenolic hydroxyl groups contained in the phenol compound exceeds 
10, the desired effect for improving development latitude is lost. Further, if the 
ratio of phenolic hydroxyl group to aromatic ring is less than 0.5, the dependence 
on film thickness becomes large and the development latitude tends to narrow. 
On the other hand, it is not preferred that the ratio exceeds 1.4, since stability of 
said resist composition deteriorates and it is difficult to obtain high resolution 
power and good dependence on film thickness. 

[0195] The amount of the phenol compound added is preferably from 2 to 50 % 
by weight, more preferably from 5 to 30 % by weight, based on the amount of 
the alkali-soluble resin (d). If the amount of the phenol compound added exceeds 
50% by weight, development residue increases adversely and a new problem 
disadvantageously arises such that the pattern deforms during the development. 
[0196] The phenol compound having a molecular weight of not more than 1000 
can be easily synthesized by one skilled in the art making reference to the 
methods described, for example, in Kokai No. H4-122938, Kokai No. H2-28531, 
U.S. Patent No. 4916210, European Patent 219294, and the like. Specific 
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examples of the phenol compound are set forth below, however, the compound 
which can be used in the present invention should not be construed as being 
limited thereto. 

[0197] Resorcin, phloroglucin, 2,3,4-trihydroxybenzophenone, 
2,3,4,4'-tetrahydroxy benzophenone, 2,3,4,3 ',4',5'-hexahydroxybenzophenone, 
acetone-pyrogallol condensation resins, phloroglucicoids, 2,4,2',4'-biphenyltetrol, 
4,4'-thio-bis (l,3-dihydroxy)benzene, 2,2',4,4'-tetrahydroxydiphenyl ether, 
2,2 J ,4,4'-tetrahydroxydiphenylsulfoxide, 2,2',4,4'-tetrahydroxydiphenylsulfone, 
tris (4-hydroxyphenyl)methane, l,l-bis(4-hydroxyphenyl)cyclohexane, 4,4-(ct- 
ethylbenzylidene)bisphenol, 

a,a',a"-tris(4-hydroxyphenyl)-l,3,5-triisopropylbenzene, 

a,a',a"-tris(4-hydroxyphenyl)-l-ethyl4-isopropylbenzene, 

l,2,2-tris(hydroxyphenyl)propane, 

1.1.2- tris(3,5-dimethyl-4-hydroxyphenyl)propane, 2,2,5,5-tetrakis(4- 
hydroxyphenyl) hexane, l,2-tetrakis(4-hydroxyphenyl)ethane, 

1 . 1 .3- tris(hy droxyphenyl)butane, para 

[a,a,a',a'-tetrakis(4-hydroxyphenyl)]-xylene can be exemplified. 

[0198] The photosensitive composition of the present invention is applied on 

support after dissolving components in solvent capable of dissolving each 

ingredient. 

As the solvents used, ethylene dichloride, cyclohexanone, cyclopentanone, 
2-heptanon, y-butyrolactone, methyl ethyl ketone, 2-methoxyethyl acetate, 
ethylene glycol monothyl ether acetate, propylene glycol monomethyl ether, 
propylene glycol monomethylether acetate, toluene, ethyl acetate, methyl lactate, 
ethyl lactate, methyl methoxymethylpropionate, ehyl ethoxypropanoate, methyl 
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pyruvate, ethyl pyruvate, propyl pyruvate, N,N-dimethylformamide, 
dimethylsulfoxide, N-methylpyrrolidone, tetrahydrofuran, and the like are 
preferred. These solvents can be used alone or in combination. 
[0199] To the solvent, surface active agents other than fluorine type surface 
active agents and/or silicon type surface active agents, the component (g), can be 
used, together. 

Specifically, nonion type surface active agents such as polyoxyethylene alkyl 
ethers (ex. polyoxyethylene lauryl ether, polyoxyethylene stearyl ether, 
polyoxyethylene cetyl ether, polyoxyethylene oleyl ether, etc.), polyoxyethylene 
alkylaryl ethers (ex. polyoxyethylene octylphenol ether, polyoxyethylene 
nonylphenol ether, etc.), polyoxyethylene polyoxypropylene block copolymers, 
sorbitane aliphatic esters (ex. sorbitane monolaurate, sorbitane monopalmitate, 
sorbitane monostearate, sorbitane monooleate, sorbitane trioleate, sorbitane 
tristearate, etc.), polyoxyethylene sorbitane aliphatic esters (ex. polyoxyethylene 
sorbitane monolaurate, polyoxyethylene sorbitane monopalmitate, 
polyoxyethylene sorbitane monostearate, polyoxyethylene sorbitane trioleate, 
polyoxyethylene sorbitane tristearate, etc.), and the like; acrylic or 
methacrylicpolymer POLYFLOW No.75, No. 95, and the like, can be exemplified. 
The amount of the surface active agents is usually 2 % by weigh or less, 
preferably 1 % by weight or less to the total weight of solid components in the 
composition. These interfacial active agents may be added alone, or in 
combination of at least two kind. 

[0200] The electron beam or X-ray resist composition of the present invention is 
coated on a substrate (e.g., silicon/silicon dioxide coating) for use in the 
production of a precision integrated circuit element by an appropriate coating 
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means such as a spinner or coater, and then is directly drawn or is irradiated 
through a predetermined mask, followed by being baked and developed to 
thereby obtain a good resist pattern. 

[0201] For developing solution of photosensitive compositions of the present 
invention, aqueous alkali solutions such as inorganic alkali (ex. sodium 
hydroxide, potassium hydroxide, sodium carbonate, sodium silicate, sodium 
metasilicate, ammonia water, etc.), primary amines (ex. ethylamine, 
n-propylamine, etc.), secondary amines (ex. diethylamine, di- n-butylamine, etc.), 
tertiary amines (ex. triethylamine, methyldiethylamine, etc.), alcoholamines (ex. 
dimethylethanolamine, triethanolamine, etc.), quaternary ammonium salts (ex. 
tetramethylammonium hydroxide, tetraethylammonium hydroxide, etc.), cyclic 
amines (ex. pyrrole, piperidine, etc.), and the like, can be used. 
Furthermore, suitable quantity amount of alcohols, surface active agents can also 
be used by adding into the alkali solution above. 
[0202] 
[Example] 

The present invention will be described in greater detail with reference to 
the following examples, however, the present invention should not be construed 
as being limited thereto. 
[0203] 

(Example of synthesizing a positive type electron beam or X-ray resist 
composition of the present invention) 

{Synthesis example 1 : Synthesis of poly(p-hydroxystyrene/styrene) 
copolymer} 35.25 g (0.2 mole) of p-tert-butoxystyrene monomer and 5.21 g 
(0.05 mole) of styrene monomer which were respectively dehyrated and purified 
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by distillation according to the ordinary methods, were dissolved in 100 ml of 
tetrahydrofuran. The solution, while being stirred under a nitrogen gas stream, 
was added at 80 degree C three times in the interval of 2.5 hours with each 0.033 
g of azobisisobutyronitrile (AIBN), followed by finally being further stirred for 
five hours to conduct polymerization reaction. The reaction solution was poured 
into 1200 ml of hexane to precipitate a white resin. The resin obtained, after 
being dried, was dissolved in 150 ml of tetrahydrofuran. The solution was added 
with 4 N hydrochloric acid, followed by being refluxed with heating for six hours 
to hydrolyze the resin; thereafter the hydrolyzed resin was reprecipitated in 5 L 
of ultra pure water, collected by filter, washed and then dried. The dried resin was 
further dissolved in 200 ml of tetrahydrofuran, followed by being dropped into 5 
L of ultra pure water under strong agitation to reprecipitate the resin. This 
reprecipitation procedure was carried out three times. The resin obtained was 
dried in a vacuum dryer at 120 degree C for 12 hours to obtain 
poly(p-hydroxystyrene/styrene) copolymer. 

[0204] {Synthesis example 2 : Synthesis of example resin (b-21)} 

32.4 g (0.2 mole) of p-acetoxystyrene and 7.01 g (0.07 mole) of 
t-butylmethacrylate were dissolved in 120 ml of butylacetate, and then the 
solution, while being stirred under a nitrogen gas stream, was added at 80 degree 
C three times in the interval of 2.5 hours with each 0.033 g of 
azobisisobutyronitrile (AIBN), followed by finally being further stirred for five 
hours to conduct polymerization reaction. The reaction solution was poured into 
1200 ml of hexane to precipitate a white resin. The resin obtained, after being 
dried, was dissolved in 200 ml of methanol. The solution was added with the 
aqueous solution of 7.7 g (0.19 mole) of caustic soda/50 ml of water, followed by 
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being refluxed with heating for one hour to hydrolyze the resin; thereafter 
followed by dilution of 200 ml of water and then by neutralization with 
hydrochloric acid to precipitate a white resin. The precipitated resin was 
collected by filter, washed and then dried. The dried resin was further dissolved 
in 200 ml of tetrahydrofuran, followed by being dropped into 5 L of ultra pure 
water under strong agitation to reprecipitate the resin. This reprecipitation 
procedure was carried out three times. The resin obtained was dried in a vacuum 
dryer at 120 degree C for 12 hours to obtain 
poly(p-hydroxystyrene/t-butylmethacrylate) copolymer. 
[0205] {Synthesis example 3 : Synthesis of example resin (b-3)} 10 g of 
poly(p-hydroxystyrene) (manufactured by NihonKanni-Sya: VP-8000) was 
dissolved in 50 ml of pyridine: and thereafter the solution, while being stirred at a 
room temperature, was dropped with 3.63 g of dicarbonicacid-t-butyl. After 
being stirred for three hours at a room temperature, the solution was dropped into 
the solution of 1 L of ion-exchanged water/20 g of concentrated hydrochloric 
acid to precipitate a powder. The precipitated powder was collected by filter, 
washed and then dried to obtain the sample resin (b-3). 

[0206] {Synthesis example 4 : Synthesis of example resin (b-33)} 83.1 g (0.5 
mole) of p-cyclohexylphenol was dissolved in 300 ml of toluene; and thereafter 
the solution was added with 150 g of 2-chloroethylvinyleter, 25 g of caustic soda, 
5 g of tetrabutylammoniumbromide and 60 g of triethylamine to react at 120 
degree C for five hours. The reaction solution was washed with water, and then 
distilled off an excess amount of chloethylvinyleter and toluene to obtain an oil . 
The oil obtained was purified by distillation under a reduced pressure to obtain 
4-cyclohexylphenoxyethylvinyleter. 20 g of poly(p-hydroxystyrene) 
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(manufactured by NIPPON SODA Co., Ltd. : VP-8000) and 6.5 g of 
4-cyclohexylphenoxyethylvinyleter were dissolved in 80 ml of THF, followed by 
addition of 0.01 g of p-toluenesulfonic acid to react at a room temperature for 18 
hours. The reaction solution was dropped into 5 Lof distilled water under strong 
agitation to precipitate a powder. The powder precipitated was collected by filter 
and dried to obtain a sample resin (b-33). 

[0207] Sample resins (b-4), (b-28) and (b-30) were also synthesized with using 
corresponding stem polymers and vinyleters according to the same manner. 
[0208] (Synthesis example-1 of a dissolution-inhibition agent compound : 
Synthesis of sample compound 16) 42.4 g (0.10 mole) of l-[ a -methyl- a 
-(4'-hydroxyphenyl)ethyl]-4-[ a a '-bis(4"-hydroxyphenyl)ethyl]benzene was 
dissolved in 300 ml of N,N-dimethylacetoamido, followed by addition of 49.5 g 
(0.35 mole) of potassium carbonate and of 84.8 g (0.33 mole) of 
bromoaceticacidcumylester. Thereafter, the solution was stirred at 120 degree C 
for 7 hours. The reaction mixture was poured into 2 1 of ionexchanged water, 
followed by being neutralized with acetic acid and then being extracted with 
ethylacetate. The ethylacetate extract solution was concentrated and purified to 
obtain 70 g of sample compound 16 (, of which all of R were 
-CH 2 COOC(CH 3 ) 2 C 6 H 5 group). 

[0209] (Synthesis example-2 of a dissolution-inhibition agent compound : 
Synthesis of sample compound 41) 44 g of 

l,3,3,5-tetrakis-(4-hydroxyphenyl)pentane was dissolved in 250 ml of 
N,N-dimethylacetoamido, followed by addition of 70.7 g of potassium carbonate 
and then of 90.3 g of t-butylbromoacetate; and thereafter the solution was 
stirred at 120 degree C for 7 hours. The reaction mixture obtained was poured 
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into 2 1 of ionexchanged water to obtain a viscous substance. The viscous 
substance obtained was washed by water, followed by purification by column 
chromatography to obtain 87 g of sample compound 41 (, of which all of R were 
-CH 2 COOCC 4 H 9 (t)). 

[0210] (Synthesis example-3 of a dissolution-inhibition agent compound : 
Synthesis of sample compound 43) 20 g of a , a , a \ a a 
a ",-hexakis(4-hydroxyphenyl)-l,3,5-triethylbenzene was dissolved in 400 ml of 
diethyleter. The solution was under a nitrogen gas stream added with 42.4 g of 
3,4-dihydro-2H-pyran and hydrochloric acid of an amount workable as a catalyst, 
followed by reflux for 24 hours. The reaction solution, after the finish of reaction, 
was added with small amount of caustic soda to filtrate. The filtrate was 
concentrated, followed by purification by column chromatography to obtain 55.3 
g of sample compound 43 (, of which all of R were THP group). 
[0211] Example 1 to 26, Comparative example 1 to 3 

Each of the component exhibited in the following Table 1 and 2 was 
dissolved in a solvent by each in 8.2 g of solvent shown in Table 1 and 2, 
followed by filtration through 0.1 micron-meter of Teflon (a registered trade 
mark) filter to prepare a resist solution. About thus prepared resin composition, 
the pictorial image performance of the resist was evaluated by electron beam 
irradiation according to the following manner. 

[0212] The (C-l) and (C-2) in dissolution-inhibition agent (C) exhibited in Table 
are the following shown below. 
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[0213] 

(Chemical Formula 64) 




[0214] 

(Chemical Formula 65) 




o 

R:-CH 2 -C-0-{— 
(C-2) 

[0215] 

The other components in the Table are as follows. 
[0216] 

(Chemical Formula 66) 

<H-1) (H-2) (J-1) 
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[0217] (F) basic compound in the Table is as follows. 

(1) : l,5-diazabicyclo[4.3.0]-5-nonene 

(2) : 2,4,5- triphenylimidazole 

(3) : tri-n-butylamine 

(4) : N-hydroxyethylpiperidine 

[0218] Component (G), surface active agents are as follows. 
W-l: MEGAFAC F176 (made by DAINIPPON INK Co., Ltd.) 
W-2: MEGAFAC R08 (made by DAINIPPON INK Co., Ltd.) 
W-3: POLYSILOXANE POLYMER KP-341 (made by SHIN-ETSU 
CHEMICAL Co.,Ltd.) 

W-4: TROY SOL S-366 (made by TROY CHEMICAL Co., Ltd.) 

[0219] The solvents in the Table are as follows. 

PGMEA: propylene glycol monomethyl ether acetate 

PGME: propylene glycol monomethyl ether (l-methoxy-2 -propanol) 

EL: ethyl lactate 

EEP: ethyl ethoxypropanoate 

BL: y-butyrolactone 

CH: cyclohexanone 

[0220] Composition and physical properties of the binder resin used, are as 
follows. 

(b-3): p- hydroxystyrene / p-t- butoxycarboxystyrene copolymer (molar ratio: 
80/20), weight average molecular weight: 13,000, molecular weight distribution 
(Mw/Mn) 1.4 

(b-4): p- hydroxystyrene / p- (l-ethoxyethoxy)styrene copolymer 

(molar ratio: 70/30), weight average molecular weight: 12,000, molecular weight 
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distribution (Mw/Mn) 1.3 

(b-21): p- hydroxystyrene / 1- butyl methacrylate copolymer (molar ratio: 70/30), 
weight average molecular weight: 16,000, molecular weight distribution 
(Mw/Mn) 2.0 

(b-22): p-hydroxystyrene / p-(l-t-butoxyethoxy)styrene copolymer (molar ratio: 
85/15), weight average molecular weight: 12,000, molecular weight distribution 
(Mw/Mn) 1.1 

(b-28): p-hydroxystyrene / p-(l-phenethyloxyethoxy)styrene copolymer 

(molar ratio: 85/15), weight average molecular weight: 12,000, molecular weight 

distribution (Mw/Mn) 1.2 

(b-30): p-hydroxystyrene / p-(l-phenoxyethoxyethoxy)styrene copolymer 
(molar ratio: 85/15), weight average molecular weight: 13,000, molecular weight 
distribution (Mw/Mn) 1.2 

(PHS): poly-p-hydroxystyrene (made by NIPPON SODA Co.,Ltd., Trade Name: 
VP-15000) 

(PHS/St: the polymer produced in Synthesis Example 1): p-hydroxystyrene / 
styrene (molar ratio: 80/20), weight average molecular weight: 26,000, 
molecular weight distribution (Mw/Mn) 1.9 
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[0223] A: Evaluation on electron beam irradiation 

(The evaluation method) The photosensitive resin was uniformly coated 
on a silicon wafer subjected to treatment with hexamethyldisilazane using a spin 
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coater and dried by heating at 120 degree C for 60 seconds on a hot plate to 
prepare a resist film having a thickness of 0.8 micron-meter. The resist film was 
subjected to irradiation by an electron beam lithography device (acceleration 
voltage 50 keV, beam diameter 0.20 micron-meter), followed, just after the finish 
of irradiation, by being subjected to heating at 110 degree C for 90 seconds on a 
hot plate. Then, the resist film was developed with a 2.38 % by weight of 
aqueous solution of tetramethylammoniumhydroxide at 23 degree C for 60 
seconds, rinsed with pure water for 30 seconds and dried. Thus obtained sample 
formed with a line-and-space pattern was evaluated by a scanning electron 
microscope on the sensitivity, resolution power and PCD. 
[0224] (Sensitivity evaluation method) The sensitivity is represented by an 
irradiation amount to reproduce a mask pattern of a line-and-space pattern (1/1) 
of 0.18 micron-meter. 

(Resolution power evaluation method) The resolution power is 
represented by a threshold resolution power in the irradiation amount necessary 
for reproducing a mask pattern of a line-and-space pattern (1/1) of 0.18 
micron-meter. 
[0225] 

(PCD evaluation method) The resist film obtained according to the 
method described above had been left in the electron beam lithography device 
under a high vacuum atmosphere for 120 minutes, followed by formation of a 
resist pattern according to the same manner. A threshold resolution power was 
measured, in which the irradiation amount was same to that obtained by the 
sensitivity evaluation method described above wherein the resist film was not left 
under a high vacuum for 120 minutes after the film formation but immediately 
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irradiated. When the threshold resolution power becomes closer to the threshold 
resolution power obtained in above description, the PCD stability results better. 
[0226] 
[Table 3] 
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[0227] 

From the results shown in Table 3, it can be seen that the positive type 
electron beam resist composition of the present invention has high resolution, 
good irradiation margin and good focus depth. Furthermore, all of the results of 
the pattern profile evaluation on the examples of from 1 to 26 were good. 
However, the results on the comparative example evaluated in the same manner 
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appeared the inverse tapered profile. 
[0228] B. Evaluation on X-ray irradiation 

Each of the component of the example of from 15 to 22 exhibited in the 
following Table 1 and 2 was filtered through 0.1 micron-meter of Teflon filter to 
prepare resist solution. The resist solution was uniformly coated on a silicon 
wafer subjected to treatment with hexamethyldisilazane using a spin coater and 
dried by heating at 120 degree C for 90 seconds on a hot plate to prepare a resist 
film having a thickness of 0.35 micron-meter. 

[0229] The resist film was irradiated by a X-ray equal magnification projection 
device (XRS-200, gap value 20 micron-meter), followed just after the irradiation 
by heating at 110 degree C for 90 seconds on a hot plate. Then, the resist film 
was developed with a 2.38 % by weight of aqueous solution of 
tetramethylammoniumhydroxide at 23 degree C for 60 seconds, rinsed with pure 
water for 30 seconds and dried. The line-and-space pattern and the contact hole 
pattern which were thus formed were observed by a scanning electron 
microscope to evaluate the sensitivity and resolution power. 
[0230] (Sensitivity evaluation method) The sensitivity is represented by an 
irradiation amount to reproduce 0.18 micron-meter of a contact hole pattern. 

(Resolution power evaluation method) The resolution power is 
represented by a threshold resolution power in the irradiation amount necessary 
for reproducing 0.18 micron-meter of a contact hole pattern. 
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[0231] 
[Table 4] 





RgtrnJ/cm 1 ) 


m) 




15 


30 


0.08 


JEW 


16 


40 


0.09 


JEW 


17 


50 


0.10 


SW 


18 


50 


0.10 


*EW 


19 


60 


0.09 


*§w 


20 


70 


0.09 




21 


90 


0.10 




22 


70 


0.10 


JEW 



[0232] From the results, it can be seen that the composition of the present 
invention also has high sensitivity and high resolution power even with the X-ray 
irradiation. 

[0233] The examples of the negative type electron beam or X-ray resist 
composition of the present invention are described below. 

(Example of synthesizing a negative type electron beam or X-ray resist 
composition of the present invention) 

1. Synthesis example of constituent material 

(1) Alkali-soluble resin 

1) 14.8 g of 5-vinyl-l,3-benzodioxole and 108.1 g of 4-hydroxystyrene 
were added with 270 ml of dehydrated THF, followed by being heated at 70 
degree C under a nitrogen gas stream. When the reaction temperature had 
become stable, the solution was added with V-601 manufactured by Wako Pure 
Chemical Industries, Ltd. in the amount corresponding 2.5 % of the total molar 
number of the monomers described above; and thereafter the reaction was 
commenced. After the reaction elapsed for 6 hours, the reaction mixture was 
diluted with THF, followed by being poured in a large amount of hexane to 
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precipitate a powder. The precipitated powder was collected by filtration, and 
reprecipitated twice with a THF-hexane solution, followed by being dried under a 
reduced pressure to obtain the resin (P-l). The molecular weight of resin 
obtained was measured by GPC, and was 17,000 of weight average molecular 
weight (Mw) in terms of polystyrene and the molecular weight distribution 
(Mw/Mn) = 2.15. 

2) According to the same manner described above, the precursor resins 
of from (P-2) to (P-5), (P-9) and (P-ll) were obtained. 
[0234] 3) 148.2 g of 5-vinyl-l,3-benzodioxole was added with 270 ml of 
dehydrated THF, followed by being heated at 70 degree C under a nitrogen gas 
stream. When the reaction temperature had become stable, the solution was 
added with V-601 manufactured by Wako Pure Chemical Industries, Ltd. in the 
amount corresponding 2.5 % of the total molar number of the monomers 
described above; and thereafter the reaction was commenced. After the reaction 
elapsed for 6 hours, the reaction mixture was diluted with THF, followed by 
being poured in a large amount of hexane to precipitate a powder. The 
precipitated powder was collected by filtration, and further reprecipitated twice 
with a THF-hexane solution, followed by being dried under a reduced pressure to 
obtain a resin. 30 g of the resin obtained was dissolved in 300 ml of 
1,2-dichloroethane. The solution was added under a nitrogen gas stream with an 
appropriate amount of methylene chloride solution of 

borontribromide-methylsulfide complex, followed by being refluxed with heating 
for four hours, and then cooled down. The reaction time was determined by a 
pre-experiment such that the reaction solution had been sampled in small amount 
in a predetermined time interval during the reaction proceeding, and a polymer 
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was taken out from the sampled by addition of methanol to monitor a 
decomposition rate based on 13 C-NMR. The reaction solution was added with 
methanol and condensed. The residue of the solution was re-dissolved by 
addition of acetone/methanol, followed by being poured into degassed water to 
precipitate a powder. The precipitated powder was collected by filtration, and 
dried under a reduced pressure to obtain the resin (P-3). The molecular weight of 
resin obtained was measured by GPC, and was 14,000 of weight average 
molecular weight (Mw) in terms of polystyrene and the molecular weight 
distribution (Mw/Mn) = 2.21. 

4) According to the same manner described above, the resin (P-4) was 
obtained. 

[0235] 5) 218.8 g of monomer which is 4-vinylcatechol protected by imidazole 
and t-butyldimethylsilylchloride according to an ordinarily method, 29.6 g of 
5-vinyl-l,3-benzodioxole and 44.1 g of 4-t-butoxycarbonyloxystyrene were 
added with 270 ml of dehydrated THF, followed by being heated at 70 degree C 
under a nitrogen gas stream. When the reaction temperature had become stable, 
the solution was added with V-601 manufactured by Wako Pure Chemical 
Industries, Ltd. in the amount corresponding 2.5 % of the total molar number of 
the monomers described above; and thereafter the reaction was commenced. 
After the reaction elapsed for 6 hours, the reaction mixture was diluted with THF, 
followed by being poured in a large amount of hexane to precipitate a powder. 
The precipitated powder was collected by filtration, and further reprecipitated 
twice with a THF-hexane solution, followed by being dried under a reduced 
pressure to obtain a resin. The resin obtained was treated with a fluorine ion 
according to an ordinarily method, followed by de-protection to obtain a resin 
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(P-6). The molecular weight of the resin obtained was measured by GPC, and 
was 16,000 of weight average molecular weight (Mw) in terms of polystyrene 
and the molecular weight distribution (Mw/Mn) = 2.30. 

6) According to the same manner described above, the resin (P-8) and the 
resin (P-10) were obtained. 

[0236] 

7) 20 g of precursor polymer obtained in the same manner above 
described in 1) was added with 80 ml of dehydrated THE The solution was 
added with 1.4 g of /3 -cyclohexylethylvinyleter and 10 mg of p-toluenesulfonic 
acid, followed by being stirred at a room temperature for one hour and then 
added with triethyl amine. The reaction solution was poured into water to 
precipitate a powder. The precipitated powder was collected by filtration and 
dried under a reduced pressure to obtain a resin (P-7). The molecular weight of 
the resin obtained was measured by GPC, and was 19,000 of weight average 
molecular weight (Mw) in terms of polystyrene and the molecular weight 
distribution (Mw/Mn) = 2.20. 

[0237] 8) A mixture consisted of 211.0 g (0.9 ml) of monomer which is 
4-hydroxystyrene protected by imidazole and t-butyldimethylsilylchloride 
according to an ordinarily method, 14.8 g (0.1 mole) of 5-vinyl-l,3-benzodioxole 
and 270 ml of degassed and dehydrated THE, and 12 mmole of s-butyllithium 
were contained at -78 degree C in a sealed tube, followed by commencement of 
reaction by breaking a glass sealing. After the reaction elapsed for 3 hours, the 
reaction was terminated with degassed methanol. The reaction solution was 
poured in a large amount of hexane to precipitate a powder. The precipitated 
powder was collected by filtration, and further reprecipitated twice with a 
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THF-hexane solution, followed by being dried under a reduced pressure to obtain 
a resin. The resin obtained was treated with a fluorine ion according to an 
ordinarily method, followed by de-protection to obtain a resin (P-14). The 
molecular weight of the resin obtained was measured by GPC, and was 10,000 of 
weight average molecular weight (Mw) in terms of polystyrene and the 
molecular weight distribution (Mw/Mn) = 1.10. 

9) According to the same manner described above, the resin (P-15) was 
obtained. 

[0238] (2) Crosslinking agent 

Synthesis of crossliking agent [HM-1] 

20 g of l-[ a -methyl- a -(4-hydroxyphenyl)ethyl]-4-[ a , a 
-bis(4-hydroxyphenyl)ethyl]benzene (manufactured by HONSHU CHEMICAL 
INDUSTRY Co., Ltd. : Trisp-PA) was added into 10 % aqueous solution of 
potassium hydroxide, followed by being stirred to be dissolved. The solution was 
added, under being stirred, little by little for one hour at a room temperature with 
60 ml of 37 % of aqueous solution of formalin. The solution was further stirred 
under a room temperature for six hours, followed by being poured into diluted 
aqueous solution of sulfonic acid to precipitate. The precipitated was filtered and 
fully washed with water, followed by re-crystallization with 30 ml of methanol to 
obtain 20 g of a white powder of phenol derivative [HM-1] having 
hydroxymethyl group, of which structure is exhibited below. The purity of the 
powder was 92 % measured by a liquid chromatography method. 
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[0239] 



(Chemical Formula 67) 



HOCH 2 



,CH 2 OH 



CHM-13 HO ~\ 



HOCH 2 





V/" OH 



CH 2 OH 
CH a OH 



[0240] Synthesis of crossliking agent [MM-1] 

20 g of the phenol derivative [HM-1] having hydroxy methyl group 
obtained in the above synthetic example was added into 1 liter of methanol, 
followed by being heated and stirred to be dissolved. The solution was added 
with 1 ml of concentrated sulfuric acid, followed by being refluxed with heating 
for 12 hours. After the reaction finished, the reaction solution was cooled down, 
followed by addition of 2 g of potassium carbonate. The mixture, after being 
fully condensed, was added with 300 ml of ethyl acetate. The solution was 
washed with water, followed by being condensed and dried to obtain 22 g of a 
white solid of phenol derivative [MM-1] having methoxymethyl group, of which 
structure is exhibited below. The purity of the solid was 90 % measured by a 
liquid chromatography method. 



[0241] 

(Chemical Formula 68) 



CH3OCH2 



PH2OCH3 




OH 
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[0242] 

Furthermore, the phenol derivatives shown below were synthesized in 
the same manner. 
[0243] 

(Chemical Formula 69) 
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[0244] 

(Chemical Formula 70) 




CHjvOCHa CH2OCH3 
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[0245] 

(Chemical Formula 71) 



HOHjjC 



HO 



OH 




CHaOH 



CH 2 OH 



HaCOHap 
CMM-4) HQ . 



OH 




CH2OCH3 



H3CH2COH2C 

CMM-5D HO 

HgQH2COH 2 C 




CH2OCH2CH3 



fjl CHaOCHaCHa 

H^HzCOHaC^y^CHaOCHzCHa 
OH 



[0246] 2. Example [ Examples, Comparative example] 
(1) Resist coating 

With using each of the compounds constituting the present invention and 
the comparative compounds selected from the group of synthetic examples 
described above, the solutions of photoresist composition were prepared for each 
solution in a manner such as the component combination exhibited in the 
following Table 5 and 12 % of solid content contained. Each sample solution was 
filtered through 0.1 micron-meter filter, coated on a silicon wafer using a spin 
coater and dried by heating at 110 degree C for 90 seconds on a vacuum 
absorption type hot plate to prepare a resist film having a thickness of 0.3 
micron-meter. 
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[0247] 



[Table 5] 









(10.0g) 


ftp 49 All 


||*~TT<r| fl fi Him 


<0.0003g) 




2-1 


(PAG6-2) 0.1* 


(1-1) 0.5g 


P-1 


(MM-1) 1.5g 




W-1 


PGMEA 


2-2 


(PAG6-8) 0.25* 


(m-1) 0.25g 


P-2 


(MM-3) 2.5g 


— 


W-1 


PGMEA 


2-3 


(PAG6-9) 0.2* 


0-9) 0.3g 


P-3 


(MM-4) 20g 


(1) 0.01 g 


W-1 


PGMEA 


2-4 


(PAG6-8) 0.5g 


0-1) 0.1g 
(PAG4-32) 0.2g 


P-4 


(MM-2) 2.0g 


(1) 0.02g 


W-2 


PGMEA/PGME=fl/2 


2-5 


(PAGG-16) 0.3* 


0-1 5) 0.2g 


P-5 


(MM-6) 2.0* 


(1) O.OOIg 


W-2 


ELyEEP=8/2 


2-6 


CPAQa-26) 0.5g 


<n— 1> o.osg 

(PAG4-3) O05f 


P-6 


(HM-1) ZOg 


(2) 0.1g 


! W-2 


EL/EEP=8/2 


2-7 


(PAG6-22) 0.6g 


(D-1) 0.1g 


P-7 


(MM-1) 2.0* 


(2) 0.01 g 


W-2 


PGMEA/PGME=8/2 


2-a 


(PAG6-21) 0.1 g 


0-1) 0.6g 


P-B 


(MM-1) 3.0g 


(2) 0.01 g 


W-2 


PQMEA/B L^J/2 


2-9 


CPAG0-25) 0.3g 


«-9)<t0l-1)^iS^% 0.3g 


P-9 


(MM-3) 1.5* 


(2) 0.01 g 


W-3 


PGMEA 


2-10 


(PAG6-17) 0.4g 


a-D o,2 g 
0.2* 


P-10 


(MM-3) 2.5g 


(2) 0.01 g 


W-3 


PGMEA 


2-11 


(PAG6-18) 0.05* 


(PAQ4-3) 0.7* 


P-11 


(MM-1) 2.0g 


(3) 0.005g 


W-4 


PGMEA 


2-12 


(PAGO-28) 0.1* 


(PAG4-17) 0.1* 


P-1 2 


(CL-2) 3.0g 


(3) 0.02g 


W-4 


PGMEA/PGME=8/2 


2-13 


(PAG6-29) a2g 


(PAG4-5) 02g 


P-1 3 


(HM-1) 1.5g 
(CL-3) 0.5g 


(3) O.OIg 


W-4 


PGMEA/PGME=8/2 


2-14 


(PAG6-30) 0.4g 


(PAG4-32) 0.2g 


P-7 


(MM-1) 2.0* 
(CL-1) 2.0* 


(4) aoosg 


W-4 


POMEA/POME=8/2 


2-15 


(PAGB-31) 0.25* 


(PAG 3-1 6) 0.25g [ 


P-10 


(CL-2) 2.5k 


(4) 0.02* 


W-4 


PGMEA/PQME=8/2 


2-16 


(PAG0-27) 0.5g 


(PAG3-21) 0.5g 


P-1 


(CL-3) 2.5g 


(1) O.OOSg 

(2) 0.005g 


W-4 


PGMEA 


it&& 2-1 


(PAG6-2) 0.1k 




P-1 1 


WBFMEM 




W-1 


PGMEA 


2-2 




(m-1) 0.25g 


P-2 ! 






W-1 


PGMEA 



[0248] The abbreviations used in Table 5 represent as follows. 
<Resin> 



- 114 - 



[0249] 

(Chemical Formula 72) 



Mw Mw/Mn 
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[0251] 
(Chemical Formula 74) 

Mw Mw/Mn 

P-10 




OMe OH 

P-11 




[0252] P-12: poly-(p-hydroxystyrene) (made by NIPPON SODA Co.,Ltd., Trade 

Name: VP-8000) 

Mw 10, 000 Mw / Mn =1.2 

P-13: novolac resin 

m-cresol / p-cresol =45/55 (molar ratio) 
Mw 6 ,500 



- 117 - 



[0253] 

(Chemical Formula 75) 

CL-1: 



CH 2 OCH 3 CH20CH3 
I I 

CH 3 OCH 2 ^ N y N ""CHaOCHa 
^CH 2 CH 2 OCH 3 

CH3O 



CL-2: 

OH 

CH 3 OCH 2 Vv J^CH 2 OCH 3 




CH 3 



[0254] 

(Chemical Formula 76) 



MeO-\ /—OMe 
MeO^ ^OMe 



[0255] A: Evaluation on irradiation with electron beam 

(The evaluation method) The resist film was subjected to irradiation by 
an electron beam lithography device (acceleration voltage 50 keV). After the 
irradiation, each film was subjected to heating at 110 degree C for 60 seconds on 
a vacuum absorption type hot plate, followed by dipping for 60 seconds in a 
2.38 % by weight of aqueous solution of tetramethylammoniumhydroxide 
(TMAH), rinsed with pure water for 30 seconds and dried. The cross sectional 
form of the pattern obtained was observed by a scanning electron microscope to 
evaluate the resolution power, the irradiation margin and the depth of focus. The 
results of performance evaluation are listed in Table 6. 
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[0256] (Sensitivity evaluation method) The sensitivity is represented by an 
irradiation amount to reproduce a mask pattern of a line-and-space pattern (1/1) 
of 0.16 micron-meter. 

(Resolution power evaluation method) The resolution power is 
represented by a threshold resolution power in the irradiation amount necessary 
for reproducing a mask pattern of a line-and-space pattern (1/1) of 0.16 
micron-meter. 

[0257] (PCD evaluation method) The resist film obtained according to the 
method described above had been left in the electron beam lithography device 
under a high vacuum atmosphere for 120 minutes, followed by formation of a 
resist pattern according to the same manner. A threshold resolution power was 
measured, in which the irradiation amount was same to that obtained by the 
sensitivity evaluation method described above wherein the resist film was not left 
under a high vacuum for 120 minutes after the film formation but immediately 
irradiated. When the threshold resolution power becomes closer to the threshold 
resolution power obtained in above description, the PCD stability results better. 
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[0258] 
[Table 6] 





®Jg(tf C/cm 1 ) 




PCD(^m) 


2-1 


5 


0.09 


0.09 


2-2 


3 


0.11 


0.11 


2-3 


13 


0.12 


0.12 


2-4 


10 


0.11 


0.11 


2-5 


11 


0.10 


0.10 


2-6 


15 


0.11 


0.11 


2-7 


11 


aio 


0.10 


2-8 


17 


ai2 


0.12 


2-9 


16 


ai3 


0.13 


2-10 


15 


0.11 


0.11 


2-11 


16 


0.12 


0.12 | 


2-12 


20 


0.15 


0.15 


2-13 


22 


0.16 


0.16 


2-14 


19 


0.15 


0.15 


2-15 


24 


0.14 


0.14 


2-16 


25 


0.15 


0.15 


itttffl 2-1 


35 


azo 


025 


ttttfll 2-2 


19 


0.16 


0.23 t 



[0259] [Explanation on the evaluation results] As shown in Table 6, it can be 
seen that the resist compositions of the present invention which use two kinds of 
acid generating agent in combination have high sensitivity and high resolution 
power. Particularly their PCDs are good in comparison with that of the resist 
compositions of the comparative examples which individually use the respective 
acid generating agent. 

[0260] Furthermore, in the evaluation on pattern profile of example of from 2-1 
to 2-16, their profiles were good in all cases. However, in the evaluation for 
comparative example in the same manner, their profiles became tapered profile. 
[0261] Moreover, the evaluations were carried out with using the resin (P-14) 
and (P-15) under the manner same to that of above described example 2-10 
except the used resin. As the result, the cases using the resin (P-14) and (P-15) 
have obtained remarkable effect as well as example 2-10. 
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[0262] B. Evaluation on X-ray irradiation 

Each of the component of the example of from 2-1 to 2-5 exhibited in 
Table 5 was dissolved by each with 10.2 g of 

propyleneglycolmonomethyleteracetate, followed by filtration through 0.1 
micron-meter of Teflon filter to prepare resist solutions. The resist solution was 
uniformly coated on a silicon wafer subjected to treatment with 
hexamethyldisilazane using a spin coater and dried by heating at 120 degree C 
for 90 seconds on a hot plate to prepare a resist film having a thickness of 0.35 
micron-meter. 

[0263] The resist film was irradiated by a X-ray equal magnification projection 
device (XRS-200, gap value 20 micron-meter), followed just after the irradiation 
by heating at 110 degree C for 90 seconds on a hot plate. Then, the resist film 
was developed with a 2.38 % by weight of aqueous solution of 
tetramethylammoniumhydroxide at 23 degree C for 60 seconds, rinsed with pure 
water for 30 seconds and dried. The line-and-space pattern and the contact 
pattern which were thus formed were observed by a scanning electron 
microscope to evaluate the sensitivity and resolution power. 
[0264] (Sensitivity evaluation method) The sensitivity is represented by an 
irradiation amount to reproduce a mask pattern of a line-and-space pattern (1/1) 
of 0.18 micron-meter. 

(Resolution power evaluation method) The resolution power is 
represented by a threshold resolution power in the irradiation amount necessary 
for reproducing a mask pattern of a line-and-space pattern (1/1) of 0.18 
micron-meter. 
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[0265] 
[Table 7] 





(mi/cm 1 ) 




2-1 


40 


0.09 


2-2 


58 


0.10 


2-3 ' 


62 


0.10 I 


2-4 


50 


0.09 


2-5 


38 


0.08 



[0266] From the results, it can be seen that the resist composition of the present 
invention also has high sensitivity and high resolution power even with the X-ray 
irradiation. 

[0267] The electron beam or X-ray resist composition of the present invention 
can provide an electron beam or X-ray resist composition which has high 
sensitivity and high resolution power, and moreover is excellent in PCD. 
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t p?«n-5/^- >•/□ 7 7-i )i\zts.z> t ^ p mm 

[0 0 0 4] ««l^^->*<l«"r*fci6Klf- 

©«^i&, X*«fcOfc<*&fcffi^!««©lyS>Xh!&«#«> 
6ftTt^-5. £©J;3(;:, «©KrFx^yvi/-if 

«!8tt««rt©»*£TT0>«IST©£j£tt: (PCD) 

5 ^nST©MSl/yX hTtt4U<i:*'9fcHiiJ<4 
tJTtri*. $ t>tC^1i±^©X^UvX h"e«^*©K r 



(3) 

[0 0 0 5] 
[0 0 0 6] 

[«BS#ft-r-6fc«>©*R] #$S9Jfc«kntf. TE© 

[0 0 0 7] (1) (a) n?&jutxm<Dmtt\z£o 

(b) »©f^fflic«ko»«pu, T;p*>ja«*«fco* 

X«U5?^hafiK«jK:*S^T. tt (a) fc^HXtt 
X*OJH»C«fcr)KS5B*r-5^«3&» (al) N-fc 
Kn + WS F©7N;U*:>iSX7.^;k€^^< it) 1 

(a 2) X^-'JA^M^, 3-b* 

[0 0 0 8] (2) (c) Htfc«fcO$MI?b3*aE§W 

u 7;k*u^^^T©^jgs^©f^ffl('«fcoii 

0 0 0«T©<£#^«KiM^tl£ 
®^*-r«Ci^»i-r-5WIB (1) CE«©#? 

sifs, xmuyxhftjsK*. 

[0 0 0 9] (3) (a) *p»XttX*©JH«#fc«fcD 

(c) lCkD*H!H/54S4tL. TM'JIM* 
so T©»#S0E***©fMi»C«fc0iB*"r*, #T»3 0 0 

(d) *fc^»"r7;p*'JS««j=^r*/a:»JKs-&*'r 

(a) «T«XttX*©Ba»KJ;i3»S56^'r *fls^« 
(al) N-kHD+H5H©7W>Sl7r;i' 
«*ft<t*)li. i5<fctf (a 2) XJWX'JA^* 

a- h*-^Ax;u*>SE^©^e.a«$ns 

#Si:tl>#ylfm X*ly5?XMai5l64&. 
40 [0010] (4) (a) *^*SXteX*jl©5I#*KJ;0 

(d) *fc^F»Tf7;P*Ua«jl*C^r»«:»IS 

(e) »OfPfflKJ;»)±E»ltt»«-ra«!«JPJ*'&W 

fs^aum*. x*u^Ma)*«icisv»T, ^ 

(a) « : F«XttX*OB8»fc«fc'3K*»*fe-r*fl:^» 
(al) N-tFo^-HS F©XW>iIXr)t' 
*'M<tfeli. fecttK (a 2) 70I/3fc-«i7AX;i/* 

^f7AXM>«tt€'>ft<it»lIttt4ut* 
so ^ifS^^Sim XikyXhWU. 



2002-491 55 (P2002-491 5SA) 



(4) 



[00 11] (5) (a 2) ^;u*n«?A^;i^*>B8 
;i/3t?>»*A«TE-»iC (I) ~ (HO T'TjkZtlZit 

R* R 3 




* (1) ~ (4) <D\,->~rtifr\ztzm<Di 

[0 0 12] 
lit 2] 



(I) 



(11) 



Ri« R19 Kzi 



R29 Rj» R33 R34 

*.-0-*-Q-><- 



mi) 



R 3l R32 R37 R36 
X" 



[0 0 13] 5£«K Ri~R37«, R-Xlilftot, 

£, ADy>Bf, X«-S-R3 8 S5r«f . R38«, 

Sr^-T. Ri~Ri 5 , Ri6~R27> R28~R37© 

2^£t±^LT, JMSd, eSPH. -f* 

%.zfi&mfr*>mvi2n2> imx\z 2 mmtz-stsm 

*f^LT^tt><tlr>. X-tte^*SWbTViTt><fc 

n 7. ;i/ * >m 7 - * > £ ^T. 

[0 0 14] (6) maEX-*«7y*[R ; fS#^-*7' 
-*>T"$>Z>Z£$:ftm£-?Z>mm (5) {CtB«<Z)«^ 

(7) (j) *^>a^tt<b^«*s6fc^*-r«c 

t8»«if«±E (1) ~ (3) . (5) ~ (6) <D 
[0 0 15] 

(a) « J f*XttXH©B8»fc«fcO**5B4-r*^* 
(6TF. (a) j tt>(r>5) 



(a) tt, (al) N-tFD+H5F0XW 
>&XX^;H£4>&< it> 11. i5<fctf (a 2) 

&a«Stt*:*=?A;*;i/#>**ft£<l>&< it) lit 

[0016] (al) N-tFn*y-f5F©7W> 

N-tHD+W3 ^^^>HXf;^LTH 
Tb2-)RSC (PAG 6) -C*S*l*fl:'&«* t #tf&ft 
•5c 

[0 0 17] 

Kb 3] 

o 

A. 



R 206 -SO2-O-N 



v 



(PAC6) 



[0 0 18] R206fct|MUS£fc-LT^Tt>«fcl>MS*. 
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«§t#7;l/XXU->a. ■»SnTHTt).tH7U-l' 
[0 0 19] R206©jt^, SfT^+MiL 

n-y^;i/S, sec-^;PS, ^\^)V 
a, *£:f;usc9<k5&^iii&i~2 of@©iflmxtt» 

a, 7->;ua, yyn+v/i, ifipitic^ AfcK^. a 

[0 0 2 0] R206©75^^;i,aiLT«^> 

[0 0 2 1] A07Ml/>ltH(t itMXtt^lK 
©^sSl8cl~l Oi©7Ml/>i^SH«AfDlf 

«7;io*>a, 7->;i/*, *;i/5;ua. zhPS, 7 
>^75/a, x;^-;P75 7S, /\ny>m?, 7 

[0 0 2 2] 7il'3 + yliLT«^^yI, lh+ 
•/I, -7°P#+->a. ^V7D#+yI, n-7h + -> 
-fV^h*'>*. sec-7*h^->a, t-y'h^v*, 
*P ~>a, Hf ->M+yI©J;5 ftKXft 1 
~ 2 0 fl© 7^p ylXiil h + yih + ->a& E <D 

Uttt7tf;H, ^otf^--;p«, *>*M)l&tm 
at*tf&na. 7y;P75ystLT«7t^75y 
a. 7 p ptf^--;u7sys, ^>\Af ;>7 3 /afrta* 

^75/1, X*>x;i/#x;i>75 1 

~4e©x;i^7^x;u75 y*. p- h;ux>x;i/3*cx;p 

7 5/IO<t^&ItifcttiI^ffl^>-1f>XM^ 

;i/75y**i»tf 7U-jn<tLt«7xz;p 

y*;^ZJHtLTH/ h*->#^#x*S. Xh* 
v#;i/#x;H, x h*->x h^->7jju#xjua, jj--y 
-> #;P#x.>ia. FfyW^y*^-;« 
ft£©MUSNS:2~2 o<@©7;wp+->*;u^x;h^^ 



(5) 

[0 0 2 3] l«7Ml/>ItL,TIJy?D^>5 1 l/ 
>S, v^P^vl^a, &<h*<7>Kiil&4~ 8 
Iyi?D7Ml/>I 7 -^-+-y-b*i>i7P [2, 2, 
1] '\-??-U>mt£E<D$i : m$l.5~ 1 5ilO#»v^P 
7;l/^l^>S^tf £ft£,> i>^P7;i/+l/>SCD« : * 

i^iMttTd ^^i~4f@o7;i/^;ua. 7 
;i/p+->a. 7->;pa, *;p$;i<a. rhni, 7->;p 
.0 75/I, y;;i/7f;x;i/7S/a. /\ny>Sf, 7'J- 
7^p+v*;^x;pa*^tf ?>n-5o ^^t* 
tffc7;un*va, 7->;«, rhni 7-^75/ 
a, xji/^;P7 5/l, 7U-;ua, 7;|/p+->*;p 

#x;i/a«±f2T*tffct>©£l^«T;&5„ AD^>g 

ftLTi^yiif, ift*^, jurist. 3om0. 

[0 0 2 4] 7U-U>a<i:LT«7xXU>a, ^7 

^■u>***»*jfsn*. 7u-u>a©»iLue^ 
ItLttt7;^;n, ->i7P7;u^;pa> 7;io^> 
bo a. Ti/)vm. *;i^5^a. xhpa. 7-^7$/ 
a. x;i/*x;p7 5/a, APy>s?, 7u-;ia, 

JV*)V&, yi'D7JWH. 7;PP^->a> 7y^ 

a. *;P5^a< xhpa, 7y^75/i, 7ji/*x 
;u75/a> 7'j-^a, 7)v=i^^fj)v#=.)vm\t± 
mx'mfrcbotmm-n&z. ^ny>fftLt«7 
■yfif- it*^. 9kmmT. avmm^&mfzz. 

[0 0 2 5] 7il/^U>IiLTttM»2~4l© 

30 7;wv-xi^>a*^tf e>n. tfy^tfx^xi^a, 75=- 
xix>a^3£tf£tu 7;i^xi/>a»»£ ia>b& 

S,i:LT(i7MJH, y^P7M;H. 7;l/P^-> 

a. 7->;pa, *;p = ;pa. xhPa, 7^7$/ 
a. ;*ju*x;P7s/a> Anyvsf, 7u-;pa. 
7;pp^v-*;^x;i'a^tf en*, £ cT-#tffc7 
;U^;Pa> y^n7WM, 7;i/p*->a> 7->;u 
a. xhpa, 7->;P7$/a. tju*x 

A7 5/I, 7'J-^a, 7;io*v#;>#x;i,a«± 

40 yjjflfFP. ttLSRS^, 3^mM^?r^tf«)- 

[0 0 2 6] mik7)l^=.U>miiLX\t^^a^>7- 
-V >a> vi7P^^-trxly>a. ftif©R*»C4~8 
fl©^->i7P7;l/^xl/>a. 7 

[2, 2, 1) ^-/^xw>a> /M;^zl/>Sft 
t*«^^sc5~i 5®(o#»->^P7;uv-xix>a*^ 

u u>a^<h**^tf e>n, j ecoe^atLTtt7u-i/ 
>a-e* tf fce^a * * tf * c t « . 

so [0 0 2 7] *#«£LTttiJlTfC*-r^«!»***tf6 
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(6) 



10 



[0 0 2 8] 



* [ft 4] 



N0 2 




(PAG6-2) 



OMe 



NHAc 






CI ° , 
CPAG6-5) 

O Me 

N-OS0 2 

O Me 

(PAG6-6) 

\ 

N— OS0 2 -Me 
O 

(PAG6-8) 



Me 




N-OSOa 
O 

(PAG6-7) 
O OHC 

Q^ N -oso a 
o 

CPAG6-9) 





[0 0 2 9] 



Mb 5] 
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(7) 



12 




O 

N-OSO2 
O 



COMe 



(PAG6-10) 




N-OSO2 



(PAG6-11) 



O 



NHS0 2 Me 






N-OS0 2 

b 

(PAG6-12) 



OS0 2 -n-C B H 17 



(PAG6-14) 



O 

(PAG6-15) 



(PAG6-16) 



n-CgH-17 



0 MeOOC 
(PAG6-17) 



(PAG6-18) 



O 



(PAG6-19) 



(PAG6-20) 



[0 0 3 0] 



Ute] 
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13 



OS0 2 -Me 



(8) 

Me 
Me 



14 



O 

T-n~oso 2 hQ^ci 



(PAG6-21 ) 



(PAG6-22) 



Ph 
Ph 



O u 
'^N-OSO z -<Q>-CI [T^N-OS0 2 -Q-CI 



(PAG6-23) 
O COOCH 3 

o 



pi 



(PAG6-25) 
O 



COOCH 3 




N — OSO2CF3 



O 

(PAG6-27) 




(PAG6-31) 

[0 0 3 1] (a 2) XM-'J'AXJl'*^!, 3- 

h* - 9 a t. >wtm<Dm <=> a*R£ n-s v a x ji- 

(a 2) «. 1i^££teXl£©!i!tttCckDg?£^ 

^A;uy*>&&©8^£^£n£;*:^Ax;u*> 

[0 0 3 2] f&ft (a 2) tLTIl &iB©3£ (PAG 

3) x« (pag 4) T-«sn^{t:^* s *tf ens. 
cfc<3#;£L<«, ±ib-uss; (i) ~ (no -vmzn 

[0033] i&tt (a 2) zm^-tm-i&iZ. (I) ~ 
(in) k&i^t. Ri~R38tf)ii:fil : R < 

a, ^atfjl^S. n-^;HS, sec-^;U*« t 

- •?^)vm<D&. o tzfom®. i ~ 4 f@© & (Dwmtf t>n 
s ® <*: o u mm & 3 ~ 8 m <z> *> © <=> n -s . 



(PAG6-24) 
O MeO 

N-OS0 2 - 

O 

(PAG6-26) 




OMe 
OMe 



< 




N— OS0 2 



(PAG6-2B) 

Q F v 

N-OS0 2 

O F 
(PAG6-30) 




50 



[0034] Ri~R 37 ©ii:m«. »©«7;i/n^->a 

^w^l~4fi©t>CD*^tfe.tl-g> 0 s^7;un^-> 

•So 

[0 0 3 5] Ri~R37«;\Dy>J^ ; f tLTd 7y 
T-^^o R38W7U-;U*<hLT«, 0>Jx.tf, 7i-JI/ 

[0 0 3 6] cne.©iiai:LT!ffSL<lt 
1 ~4{@OT;Ua^>-S. Any*>gf (7ymm=F, 

^*^2~6P©7;U^rx;US, y7/I, kh'P 
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u&m*mi ens. 

[0 0 3 7] Ri~Ri5- Rl6~R27- R28~R 

37© 3 5, 2 0«_t#ig-£r LTJBfifcf * , K 

St, ep-;i/Si^£#tf£;i<h#T£5. 
[0 0 3 8] — j&5£ (I) ~ (III) dist^T, x-«, 

» S b< tt77*BfStt5±E7z*>S*t. 
[0 0 3 9] lift 6 UTiffSKtt, #fttt 

tt»«l:aott)i^7^3^v'S, Tv;i/», 7~>P 

7U-M. T^;i/+;i/*. T)Vn^ti 

[0 0 4 0] 7y^S?Sft57-t> l !:l/Ttt, '> 20 

waSRttfcfcoTt>J;v>7;u=*;i'*, 4>fc< £fc i«© 

*anfc7->;p*. '>&<£*>i<i©:7<ysiy5C^TB& 

3 n&7>' 'M<i:fcli07'>ilSfTf 
IftSnfcXJWzM, '>ft<tfclfi«)7!y*B?T 
■l*3nfc^Mr;P**>'S. !J>ft<tt»llB07y 

m<D7ymm?T°m&2nfc77)i>*)\<&, x.zS'Pu< 
[0041] ±Eia»R, »«ttt»*v»ttlRtt7;i'*;P 

ItbTIt «Sfc«tf«l~l 2T*oT. 1~251@© 

7 y tms nt^4 t>©!j«ff * b Mfcmz 

\tyan^^-)VS. -7700^^8, h'J7DD^? : 40 

^777DDIfM, 2, 2, 2-HJ7PP 

^Dh^S. A-7DD7fiH. M-7PD*i'f;p 

S^£^f -Sit fT7 7iti 

nfc^Stffr 1 ~ 4 7 P D7J^;PS?5W* b 

[0 0 4 2] ±8SB«Htt. ^fe-«*^^«^t*c7;PP=f 
yatLtlt K$St* ? l~12T»7t, l~25f@ 



CttMJ7DD^h + ->a, '<>?70DIh + yS 1 
^7DD-f77Ptf;mya, n-7DD7h + 
->S> ^-7Dnt7fW+->a, A-7nnHf-7 
yV7nni/7D^j/jw+5/S*S* 

m^IS 1 ~4C/1-7oa7;^ + yiW*LK 

[0 0 4 3] ±E7->;l/3SibTH:. B3RR*»2~12 
TJ&^T, 1 ~2 3fC7-y$I : pTtft$ftTl'^% 
©iWJLK fl#»l:ttMJ70D7t5 l ^S, 7D 

□ 7tf;H, ^>^7PP7 , Ptf^-^;i/a, ^y$-7 

[0 0 4 4] Jrffi7ya+y8tbTH #*R**2~ 
12T&OT. 1 ~2 3«©:7-ySitJj§C^Tfii&£*lT<^ 
S *#Wi:ttb'J7PD7t^y 
S. 7DD7tF*ya, ^>^7PP7'Ptf^--Jl'^ 

[0045] ±3B7^+^*7itt7U— ;bx;b*r.;ps 

tbTIS, 2T?»-3T, l~2 5i®7 

yiIf*^tt5t)CWSb^. MJ7 
DD^^>x;p3f:x;i/S> ^>57DOI7>7W- 
/l-7nn7^>XM-;i'a. y^— 7pp^-^7 
?>xju*~)1>M. ^>77Pn^>€>xW-Ji/ 
S, 4 - h "J 7 d n ^fM>f>x^=;H*S# 

[0046] ±S7;^;b*7i:tt7U-;Px;i/^;b^- 

^yatltll Wl~12Tfc7T, 1-25 
fi©:7y*JB^£^rr-& &©**»* b^. JWMlJKltt 
hU7PP^3'>7M-M*y, A-7DD777 
X;l/^^;P^-+->S, 4-h'J7PP^fM>-t>7, 

[0047] ±127 ;p+^*fctt7 u -;px;p*x;i^7 

R«»*«l~12T?»oT. 1~2 5 

MJ7PP^7>7Mrjl/75 7a, A-7DD7"7 
>7;i/^7$7a, ^-7DOt777XW^ 
75/*, ^>^7PP^>if>X;i/^-;U75yS^ 

[0 0 4 8] ±E7U-;P*tbTH K*»**6-l 
4TcfeoT, 1 ~ 9 i« 7 7 Pggf Tli $ fit ^ 5 1) 

©**JfF*b^. MK)l:«^>^7PP7irjpa, 4 
-hU7PP/fjP7i-;i'a. ^\7'i?'7pp^-7^;u 

yt7PP7>h7-;l-a, 4-7DD7i^Jl' 
2, 4 - -77 P P7iZM§^#lf 5 C tASTt 

-5. 

[0 0 4 9] ±l37 7;U^;i/S<i:LTtt, ^Sc*<7~ 
lOTfeot, 1 ~ 1 5lffl»7^^JS^-eg«iSnTI^i 
3 t> ©#£? SL'»>„ li^>77DP7i=;M 
<>77PP7i^JHfJl'a, /t-^UO^ 

/t-7nn7i^i*s*tf*:i*'ir 
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#5. 

coo5o] ±.m7)i'3*i/j3)i>-#=.jv&ti,T\z. m 
n?gc^2~ i i~2 5m<n? ymm^-vm 

^ntt^fcoWJl^. ^WlcttMJ 7pp* 

^>^7nn7x; + y*AfcM, /i-yaa 
7h*y%)\<#~)V&, A-yuu^y^)iir^yts)V 

[0051] m>t!ft&i<^x-£LT\$7 ymmteo 

[0 0 5 2] ±l2#7«y^»j^«^#-r^^>-tf 

>x)i*>m. •y-y^vyy.^ym. x«7>h^-tr 
jl/n^^S, 7->;ug. 7->p^>», TJl^x^g, 

[0 0 5 3] (a2) tbT©^ (PAG 3) Xtt 20 

(PAG 4) *£i,T(C*-r. 
[0 0 5 4] 
Mt7] 



Af 



A. 2 



(PAG3) 



_20S 

(PAQ4) 



.0 



[0 0 5 5] CiTiCArU A r 2« % £-*ffi:s£K, S 30 

afct>b<tt*n«i©7 , u-;ns**-r. jtsl^mue 
7U-;i/S> 7)m*y&. rhni, 



r204, r205«, ^^ffiifc, Btfct>L<tt*B»©7 
14©7U-;H, **»l~8eD7;u*;paiatf*n 

i~8©7;i'*;i'S, zhoi, j>j;M^>;i/g. to 
H+ysa^Any^fTibo, 7;p^;«{c*fbT 
«K^gci~8 07;pp+v». #;i^*:>;i^ 7)V 

[0 0 5 6] Z-(CT7^>JiL, WAWMftbT 
h^7)it>yx)V^ym^ n—7uu7)it>y7,)i-fc 
ywt, w&isT^T$>£^'<yi£yx)i<*ym. i-y? 
\sy7>)V*ym, 7yby-tyx)i^ym> WMxjux 
> m. ts. a wm vf & n -s *^ n ■=> k ts je 2 n & & © t « a 
^. !ifsi<n 7)Vtsy7s)i-^ym.. n—yuu7)V 
ii>7>w>wt* 7)i=tr)imm'<y-eyx)i-fcyw. < 
y & y a a ^ y if y x J U * > T $> -5 „ 

[0 0 5 7] *fcR203 , R204 , R 205 <755^©20 

RztA rK at z\z*n?n<Dmm-e>x\m&&&frh 

[0058] 5£ (PAG 3) Xtt (PAG 4) ©JMfcfll 

thx \*&>T\z7jk?i\:'&®ffm vf & n-s a*, in e. is 

[0 0 5 9] 

Mb 8] 

Cl2H2« 

>'0 o> 



-SO? (PA63-t) 



CF3SO? 



(PA63-3) 



[0 0 6 0] 
Mb 9 3 
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(11) 




sof 

(PAG3-9) 



[0 0 6 1] 



Utl 0] 
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21 22 
F 3 C-^^-l®— (]^-CF, CF3SO3 0 

(PAG3-10) 

H3COOC COOCHa 
(PAG3-11) 

- Cl Cl - - ° - ,so® 




(PAG3-12) 



O 



(PAQ3-13) 




(PAG3-14) 




CF3S0? 

Cl 

(PAG3-15) 

_ C "3^CHb 
*Bu-< >— I®— ^"V-'Bu 




(PAA3-16) CH2SO3 ° 



[0 0 6 2] Ut 1 1 ] 

C 
I 



H^H^-C-(_J-I®-^J-C-C^H 3 
(PAG3-17) 





CF 3 SO° 



(PAB3-18) 



■\ C4F9SC? 



(PA03-19) 



(PAG3-21) 
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(13) 



[0 0 6 3] 
[ft 1 2 ] 



23 



C12H 




(PAG4-15) 



[0 0 6 4] 
[ft 1 3 ] 



(PAG4-7) 




OC 2 H s ) 



CF 3 S0p 



h ' c °-0" s ^D~ ci ) CF3S0 ^ 



(PA04-8) 



2 

C 4 H» 



(PAG4-1J) 



C 4 H 8 ' 



8" 



so? 



HjCO 

HO 
HaCO 
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[0 13 9] T^^aStbTtt^^ 1 ;!/*. X 

yntf^S, n-73^*, sec-W 
t - T^PSflDSIfcfit** 1 ~4«©t>©**»*b 
<. vi7D7;P^^Si:bT«->^D'7 p Pt!;l/S< ->7 

&**3~i offl©*><0rt«fiP*b<, 7;wyx;i,s<i:b 

«^K**2~4fiO>b©}i«»*b<, 7'J-JHiL 

t«7x-;u», *->u^a, 7*x^ 

£. ^7^1-S, 7> h7-fe-^*©8fcR*»6~ 1 
4ffl©t>©**flF*bH. £>fc, e^*<tLT«7K^«, 
ADy>gf (7 7$, £$. 3C*> , "hD 
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ec-y'KyS, t -zf h*z/&m<07 

* h^v^uutfx^s. ih+yA^- ;vs^©7;i/ 

7-t^;u*. ^u;ps. ^> > y-f;p». ->7^-5 
Ai/ij;i/a^©7yj«, ^U^^-^v-S^cd 

»^©7;uyx;i, ±fBoTU-;«. 71; 

coi4 0] i«atit»SL<n ->u;i/x- 
i7 5;i-x7.^;i/S. 7-fc^-;i^ f h7tH 
□ tf ^x;i/x— xy-jn-fM, x/— 
iXriH- ^3iS©7^+^x-T-;i'S, S!31iCD7 
JHUH*^*, ^3iK(D7;u^^^-#^-hS^ 

juxtji^S, Sf§3$*7;^;u;*j-#*-hS> 

IXtJH, f h7tF n tf ^ - Jl/X-5^Jl-STfe-5o 
[0 14 1] (C) Jif^Ktt, 4*HB¥l -2 

8 9 9 4 6^ Wl-2 8 9 9 4 7^, #i¥2- 

2 5 6 0^, 3- 1 2 8 9 5 9f, 3 - 1 
5 8 8 5 5f, 3 - 1 7 9 3 5 3f, 4#Bfl¥3 - 
19 135 1^. 3-2 0 0 2 5 1f, ¥fffl¥- 3 
-2 0 0 2 5 2^, !NfM¥3 - 2 0 0 2 5 3^, ftmW- 
3-2 0 0 2 5 4^, #^3- 2 0 0 2 5 5^, #M 
¥3-259149 -5f, # M¥ 3-2 7 9 9 5 8§, # 30 
BB¥3 - 2 7 9 9 5 9^. #i?4- 1 6 5 0^ 4$H 
¥4-1651^. #i¥4- 1 1 2 6 0^, «fi¥4 

- 1 2 3 5 6^, WfflW-4- 1 2 3 5 7f, t$E5¥3 - 

3 3 2 2 9^, #S¥ 3-2 30 7 9 0^ *#IB¥ 3 - 
3 2 04 3 8^ #1¥4- 2 5 1 5 7§, #i¥4- 
5 2 7 3 2^ tl¥4- 1 0 3 2 1 5^. ttmW-4- 
1 0 4 5 4 2^, - 1 0 7 8 8 5^. 4#«¥4 

- 1 0 7 8 8 9f, |4- 1 5 2 1 9 5fifflWtl: 

O— «t>L<tt^a5*±»C*LfcS, -R0-COO- 40 

[0142] JEfcW S b < tt, ItM 3 ? 1 - 2 8 9 9 4 6 
3- 1 2 8 9 5 9§, M¥ 3- 1 5 8 8 5 
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5 #PB¥ 3- 1 7 9 3 5 3^ ftfflW- 3 - 2 0 0 2 

5 1f, M¥3-2 0 0 2 5 2^ 1#W¥3-200 
2 5 5§. #i¥3- 2 5 9 1 4 9^, #H¥3 - 2 7 
9 9 5 8^, #Hg5M- 1 6 5 0§. W¥4-l 1 2 

6 0^, #i¥4- 1 2 3 5 6^. 12 3 5 
7-^. #S!¥4-2 5 1 5 7^ #IP¥4- 1 0 3 2 1 

«fl¥4 - 1 0 4 5 4 2§, HI¥4- 1078 
8 5§, 4- 1 0 7 8 8 9^, H4-15219 

[0 14 3] ^BJlC&^T, (C) UWt 

[0 14 4] 
UK 4 4] 




(5) 

[0 14 5] 
Kb 4 5] 
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[0 14 6] 
Ift4 6] 
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Hfc 4 8 ] 
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[0 14 9] 
Ut4 9] 



^^ 2002-491 55 (P2002-491 55A) 



OR OR OR 



RO 


CH 3 
(19) 




t)R 


OR 

RO. I _ 

RO^^ 


OR 

CH 3 
(20) 


OR 


r OR 
X)R 


OR 


UK 






RO^^ 


•ort 80 ' 

CH 3 
(21) 




^R 


OR 


OR 


OR 




if 








CH 3 


CH 3 
(22) 


CH 3 




[0 15 0] 









[ft 5 0 ] 



(41) 

£0 




[0151] 
[ft 5 1 ] 
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[0156] 
Ut5 6] 
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[0 15 7] VG^m (1) ~ (4 4) 4><DR\t. * [0 15 8] 

^ , * Ut 5 7 ] 

CH r COO-C(CH3) 2 C 6 H5 , — CH2-COO-C 4 H 9 t , 



— COO-C4H9 



"X) 



[0 15 9] S*t. fiU '>ft<it)2B, feKtt 10 

[016O] n«ioi^ (o j&#©#ste, 

Sl«i©lI»^I¥ttT, »£L<«3~45 
<kf)»$L<li5~3 011%, mz»2iL< 

hi o~2 5ii%r*i., w,2umm<Dm^<D (o 

[0 16 1] (d) *K^BT?, T;1/*US^CbI^ 

fcttUI (E(T. r (d) »*v»tt r (d) 
(d) ^tl/t. *K:^»-C7';i'*u***K:Br*& 

[0 16 2] 7;W*U1iI*tt»|g«)7;P*'J*»ji« 
tt, 0. 2 6 1 NrF5^f JPJ^-^A/W h'nt 
=*="!M H (TMAH) T»J£ (2 3t) LT2 0A/fJ> 

±©*>©T-a5-5 (Attt>yxhD-A) „ 
[0 16 3] #55iCfflH6n* (d) 7^*UnI»tt 

ntflttLTtt, wA«yj]«7y^#ie> Admits y 30 

7-bh>-lfn^P-;H»IIB, o-#UtPD 

ADy>t)b<tt7;WH^'J t Kp+vX^U 

o/p-Rtfrn/p-tHD + ^l/^aS 

T)V*Mt®l (flIAtf. 5~3 0^)l%<DO-^^Mt 
O- (l-*h*v) X?;Hfc*. O- (1-Xh 

x^;hm*k o-2-fh7th'Dt:5z;wi: 40 
<n. o- (t-yhtyMfcM t> 
\s<\*0-7i'Mtm WZ.\Z, 5~3 0tM©o- 
TttMm, O- (t-^h^-» fi)l<#-Mt® 

U;P3MHS»tf*«>«W#. #U \Z=.)]/7)Vn-)\,mm 
[0 16 4] (d) 7;k*7'JpJ»tt»Iftt so 



/jflvy^ttfltRtfo-sflUfc FD*y7fl/X m- 
#UhFD + yXfl/>> p-#UkFn + y7fl/> 
&tf;itl<=>©#fi£#, 7JWHM'JtFP+-yX 

fl;, fcL< ttO-T^Hb*. 7fl/>-tFP^ 
^U>&fi£#:, a-^fKfl/>-tFD+y^ 

[0 16 5] 7;^Ui)»tttI©Iif^f 
fi«, 2 0 0 0 Ji(±, fiFS L<tt5 0 0 0~2 0 0 0 0 
0, <tO}f$l<B5 0 0 0~1 0 0 0 0 0T$^ 

[0 16 6] C^T, ll¥«»fttt^^-5I- 

TS«Stl&. *«WK*i»*c:n6o (d) t;p*u 
(d) 7;p*uir»tt»Ko«ffl«tt. s^*3«t^x 

«U5?XMft«R»©^iaj««I©BI»»lC»l/, 4 0~9 
7ii%, 5fSKB6 0~9 0li%t$^ 
[0 16 7] (e) tt©«U8 fc±0±Bttl& 
^*?PJ (£TF r (e) r (e) lamMi 

(d) 7^*U?T*tt«HS, »«*att"bK:, SlfCcfc 

[0 16 8] (e) ftflffiltt. 7i;-i««fi:Siffl 
■T-5 £filL<tt. $H=*tf* 1 2 0 0 JBH 

* v * s tz \t 7)v p * -> / ^-&t5#x 2 fi 

£U:*rU WkFD + y^fM, 7;Pa + v-^^;i/ 
i -^djP*^^^;u*. n-:/h*->y^;u 

t-T'h + y^WWSL^. 2-y 
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[0 17 0] 
Lit 5 9 ] 
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OH 





HO 



[0 17 4] (it*. I^DT&^TfcMfc 
[0 17 5] t F D + / f^SSf t5 7 1 y 

{k*B6 HJ£i&«£ 6 0 tCTFTfr'S H 
$ H,> 0 Ji#fi5Ctt, #^B¥ 6-282067 #W 
¥7-64285 ^fCffi«$nT^-S7JteCT^fig-r 
•5 -5 „ 

[0 17 6] 7i^*y^fM^tt57i/-;l/i 
fc KD+y^f;HStt57z/- 

fcs&Kl, KJfciB«£l 0 OXJ&TTfx 3utWtb 

ir». m#:wtc«. mmwVf-E P632003A1 mzm 



[0 17 7] ±f27xV-;H&g#£WC*>, Ti2<D 
(i) . (i i) ©fls£*&J&* (e) SRWffiltbTttfflT? 

(i) N-kKP + y^fil/S, N-7;^ + -/^f 

#1 

(i i) x#*->ft£#i 

[0 17 8] #«91K*5V»T. ±3B©3R«W!|£L'TW:, 

#fflt5«^07i7-W#*i (i) Sfctt (i 
i) CD3B«9JOJt*tt. tiHtTlOO/O-O/lO 

0, jiff L<H90/10~2 0/8 0, M(C»SL< 

«9 0/1 0~50/50T^S. 
[0 17 9] (i) N-tKD + y^fJH, N-7 

;i< n * -> y £ L < « N - 7 + -> y 

*Wr*<b^«tbTtt. BWflWBf&HJ (£TF, TEP 

-aj izmmtz) mo, 133, 216^, Hffi«ttw 

S3, 6 3 4, 6 7H|, |^3, 7 1 1, 2 6 4-5f(C 
Ifi!^ $ fife <J rfv ;* 5> 5 > - 7 
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EP-A^O, 2 1 2, 4 8 2^ltW^$nfc:7;U=i4- 

->g&{t£^(cf»*£nfc^>y^7:>-5>-*;uA 

[0 18 0] MK#$L^0iJiLT«, t&JxJ*, 
[0181] (ii) I*+Ht^tli:tT!t 

-5. ^©ffi, *H#ffF^4, 0 2 6, 7 0 5*l4i$B, 



R' 



R 251 
260_^_ R 262 



'HMMWSi, 539, 1 9 2^*t«s«sn, mmts 

[0 18 2] (e) %tt#Jtt. ±UVX ht&tfL®®Bft 
4". 3~7 011%, £?£1><H:5~5 0M%©8siD 

[0183] ( f ) mmmsmt^m (jwt r ( f ) eg 

(f) #»JfiSttfl:£*fd:W:. 7x 9 

U*. »itHft*»«l!il/T, TEaS (A) ~ 
(E) «ifi*#tf*di*iT^-5. 
[0 18 4] 
[-ft 6 3 ] 



(A) 



;:t, R 260 » R 251 i3 J: tfR 262 li, |B)-4 it »»* 9 , JfcKSt^ 

»OTU- D. VR 261 iR 262 ttI> L 

SUTtiv. 



I I 
-N-C=N- 



(B) 



I I 
= C-N=C- 



"(C) 



I I 

=C-N- 



(D) 



R 2S4 R 255 



R 2S3 -C-N-C-R t 
(5**, R 253 . R 254 . R 255 HitfR 266 tt, 



i i i 



,256 



(B) 



[0 18 5] jec#*LlrWfcfc«tt. -ft?*>\zmttz 
L<«, g&fcb<«*g&<Z>7 

[0 18 6] »*L-^*#:^Ji:LT«, StftfeKtt* 
W©^7ry>, git>b<tt*g||075 7 fcf'Jv 5 
>, iifcl<H*I^©7 5 7 T)V*)V¥ U fi 
&fcU<(i*g&cD7S/'fc!nUv 5 >, t^t>L<li* 

»©tfj 5>*>, g&*>L<tt*g&©-7°D >. g$*> 



5V"JX lit)L<H*l)S0^7y>, B&fcb 
<tt*g^©7 5/ ; E;P7*U >. g&fcL<tt*g$ 

[0 18 7] #SL^B*»tt. 7S71. 75 V 7^ 
=^36. 7MA7 5>/«. 7S;7U-;H, 7U- 

;u75/». 7;i/+;ua> 7;m*->g> 7->ji/g, 7 
->D*->e, 7 , J-;i/^^v-*, rhn 

[0 18 8] ^WSbW^tttbT, ^7-y>, 
1, 1 -v J 7?-;P^7 — 1, 1, 3, 3, —rb 
7/W7Zy>. 2-75 7eU->*>, 3-75 7 
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us?>. 4-^f;i/7sytf | jy>. 2->>x3\>P7 

57tf'Jv>. 2- (7 5;^f;H bfDv>, 2-7 

- 3 -7^;ptr>j v>. 2-757-4-^fji/t: 

U5>>, 2-7S7-5-/fJHiUyX 2-75/ 
-6-^f;Kf'Jy>, 3-75 7X3\>l<tfU>>>. 4 
-75/If;l/tfU^>, 3-7$7HoUy>. fcf^ 
55», N- (2 - 7 5 7XfJW t!^5S?>, N- 

(2-75/IfW fcf<US>>. 4-757-2, 
2, 6, 6-f h^^f-Mf^'Jv'X 
fcr<"OJS», 2— f 5/ tf^Uv>. 1- (2-75 7 
IJf-M fcfPU^>, t:? 1 /-^ 3-757-5-7 
^;Ptf7l/-;k 5-757-3-7^- 1 - p- h 
U;Hf9'/— fc?^v>, 2- (75 77^;U) -5 
-7?MHf7>?>, fc?U3>?>, 2, 4-->*75 7tf'J 
5v>>. 4, 6 FD + xtfU 5 v>. 2-tf^V/ 
U>. 3-tr^/U>. N-75/ : E;i'7* 1 J>. N- 

(2-757IfJW ; &;l'7t'JX 1, 8-v7lff 
->?P [5. 4. 0] 0>ftl- 7 -X>, 1, 5-^ 
7+ffc'y'^P [4. 3. 0] 7^"-5-X>, 2, 4, 
5-h'J7iz;K5^-JK n-->^p^\+->;1/- 

n* -t^fcu /x^ji/^jj-ssstsw^tf en. 4>t?*> 

!lfJL<(l 1, 8 -v^iftfi'^n [5. 4. 0] £ 
>x7J-7-X>. 1, 5 -v7-y*f->^D [4. 3. 
0] 7^--5-X>, 2, 4, 5-hU7i-KS^ 

*R*$#*tfsn*#cnfciajesn* 

[0 18 9] £n&©#»!ttSttfl:£4&tt, 

i&sttfc£ti©&ffl»te. *«w©«j*a+©£i&fifc* 
©B»#fc*tu as, o. ooi~ioii%, 

L<«0. 0 1~511%T$5. 0. 0 0 111%* 
»Ttt*«9i©3MW«»Sft&tr». -7j. 1011%* 

[0190] (g) 7y*Rtf/Xtt->U:3>*#ffiJS 

ttgy out r (g) tfcv^o mz^wmn,^ 
u^^.xsxmu'jT.hMWz^^n^, (g) /&#-e 

* £ 7 y iff S14Sd £ is U P PTStt*! £ "3 H 

[0 19 1] iine© (g) fi£#i:LT. 0q*.t£l$MPB 
62-36663^, #BBBS61-226746^-, ^MBa61-226745^, 
^MBS62-1 70950^, #HflBg63-34540-S§, #^¥7-23016 
5*1, #mm-62834-5§-, #M 5 F9-54432^, #M¥9-598 
8*1. *B#ffF5405720*f. |3]5360692*t, |»!5529881*t. 
1115296330^, |W15436098*§, |S|5576143-5f , 1^529451 1 
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4. ^fflT?#-Srfj|g©^Hett^Ji:L,T, WAtfX7 h 
•y:/EF30h EF303. (SJrflcfflffcJS (*) S) . 707- HFC 
430, 431 (ft£X'J-XA (**)«?), 7 *y *F171, 

F173, F176, F189, R08 (7^B*-f>+ (flc) Si) . * 
— 7P>S-382. SC101, 102, 103, 104, 105, 106 (Jig 
ffi? (80 K) . hO-fVOUS-3 6 6 (hP^57J 
JI/ («0 St) «©7y*fc#ffl»tt«Xtt->U=i>*IF- 

io ijv-kp-341 ate^x^ («) at) t>;"jp>& 

[0 19 2] (g) Jfc#©E£*tt, *««oa««* 
©£il&J**J©H»#fc#U aifrO. 0 0 0 0 1~2l 
S%, $?£L<tt0. 0 0 0 1~111%T^I>, ^tl 
5 ©^ffiffitt&Jtt 1 WIMffiT** Utt 2 a«±€rm^ 
fr-ttTffl ^ 3 d £ # S . 

[0 19 3] (h) *5SWK«fflSn*-€-Ofl&©fiK» 

20 £*f-r4^«tt*{eiii$-&47X7-;H40HS*2<@ 

[0 19 4] *^Tffiffl??57i7-)l'ttOHSS 

2 fla±*-r sft^fttt. ffst < \ttt?m ioooa 

t> 2 fl©7x 7-;M4*m«£W-r5 d 

utlAUOSi^Si, Sffc^^a— KODBkAa 

H««R<a:«MAA<»«. d©itdU. 4*^ 

[0 19 5] ^©7i7-;Wt^©»* Ll^telfiH 
(d) 7;W#»J'5J»tt»ll&fc»UT2~5 0MX-?» 

0, Hfcfi 1 * L<tt5~3 o*«%-ea&s. 5 011% 

[0 19 6] COi^ft^fll 0 0 0KTO7i7- 
;Ht^#ltt, #H¥4- 1 2 2 9 3 8. #Bfl¥ 

40 2 - 2 8 5 3 1, *H#f¥?g4 9 1 6 2 1 0. RfNWttF 
12 1 9 2 9 4*tEtO*ft*#*CI^T. 

[0 19 7] l/ , 7;U->>, 7DD^y>, 2, 3, 4 
-h'JtHD + y^>'/7i7>. 2, 3, 4, 4' - 
t- h7k Kn+y'<>77i7 >, 2, 3, 4, 3', 
4' , 5' -'S+U-fc Ko+y^>v'7i7 >, 7-feh 
>-tTn^D— ;HB-&»JIS, 7nn^3yF, 2, 
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-*\L7s (1, 3-ybFD + y) ^>-tf>, 2, 2' , 
4, 4' -f h 7 k K D + y^7ir JH-fJk 2, 
2' , 4, 4' -f h7tKD+yy7i-MJl/7:j- 
*kh\ 2, 2' , 4, 4' -rh7tHD + yy7i 
x;l^;i/7*>, MJX (4-kFD + y7i-JW y 
1, l-b'X (4-tFP + y7i-JH y^D 
^\^-y->, 4, 4- (a-^5 1 ;P^>v"J^» £7.7 
x/-;k a, a' , a" - MJ 7. (4-tFD+->7 
xx;M -1, 3, 5 - F'M y^PbMkO-tfX 
a, a' , a" - MJ 7 (4-tF Dty7i-W - io 

i-x^;p-4 — ry7 p Dtf;i/^>-k*>, i, 2, 2- 

HJ7 (tFD + y7irjW 7°PA°>, 1, 1, 2- 
HJ7 (3, 5-y7fJP-4-kFD + y7i3) 
7pAX 2, 2, 5, 5-t-F^*7 (4-tFn + 
y7iZJH ^\+-9->. 1, 2-f F5« (4-tF 
D + y7i^W X^X 1, 1, 3-MJX (tFD 
+ y7irJM ^^>. ^7 [a, a, a' , a' -7" 
F7+7 (4-bFD+y7iriK ] -*kl/>^£ 

[0198] Aft&ffifttttt. ±fB&fi£#£i§ 20 

-rsi§i*<i:LT«, ifk>^P7-f F, y?n^ 
•y-y >, ->i7P^>^y>, r -7*^ 

p^FX ^^;i/x^;^h>, x^k>^UP-;P 

-7Jk 2-XF^ylWtf-F> X^U>^U 

p-;n=/y7-;px-7-;k yp b?k>;7*'j p-yi^/ 
^^l/X-T-^T-fe?— F, h;ux>, IfSifJk ?L 
SE*7;k aixm y F*->^ptf^->m^7 t ;k 30 
xh+v-ypbf^k&x^k tf;nf>»*f\>k bf;P 
b'>Sif;K bf;ybf>g?7*pfc!;k N, N->7W 
*M75 F. v^^TJkfc^F, N-y^JUfP 
•JF>, fF7kFD77>i«U<, Ctl?,©® 

[0 19 9] ±E*«C±E (g) )$#T&3 7-y35i& 

7 V u ;kr.-7-;k # u t+yif k >xf7 y ;i/x- 
T-;k #y ^kx^uk-fe^x-^Jk jPu^-+-> « 
x?- v k-f ;kx-^;p^co# u ;t*kx7- k >t;p 
+;kx-T-;i/«, #ijt*yifi/>ti'fji'7i;- 
;kx-x;k #>j^-^kx^u>yx;k7x7-;kx- 
7;M£©# u ^-+->x^ u- >7;i^;k7 u ;ux-t-ji/ 

tfy^kX^Uk • #'J^-+->^ > PbfI/>7'P-y 

i7p#uv-is, yjuf^k^y k y;nf* 

k^/VUUSx-K y;i/t^>ty7f7i/-h, y 
;pt'^>€/ti/i- k y;kt'^>h'j^-kx— k 
y )V bf ^ > h U x 7-7 k- h v ;nf ^ >fliafi^x7 
7;kS. #U^^x^k>y;nf^>^:y ^^k- 50 



k Tp'J^+kX^kky^k'^k^E/A^US^- k 
7}k.J;f^->x7k>y>>l't*^> ; E/777U-- k #u 

->x^ k >y ;Pbf^ > f u * n- K # u v 
x5 L k>y;i/t*^>FU7.5 L 7k-F^©3H'J^'>x 
7 k > y ;y bf * kl&teK x 7. 7;p«^ © / x * > & #® 

^ij70-No. 7 5, No. 9 5 (**a«ilgft* 

if (*) st) *&nstf*c<!:*tT#a. ^n?>©#® 
A-tcttu a«» 2ii%«T, »*b<«iaa%R 

U *fc2«ei±*fi*^t)-a-T*ftl-r«^<i:t>Tf* 
[0 2 0 0] #«9l©* ; f*:fe«fctfX»k5>;*F»J«4& 
(0U: yij3>/=KftyU3>M) ±tc7tf:>— . 

[0201] *5BMoaatttti(ai«w©ig««iUTtt. 

TkKfl^MJ^A, #K<fc#U»7A. KK^-FU^A, 
^r-TSl^-hU^A, F 'J? A, 7>t-7 

*<S5©^*7;p*U». X7;P7S>, n-^DtM 
5>f©«-7 5>i. ^X^;U75>, v-n-7*7 
;U7S>^F©|gX75>SU FUlfA75>, *7;l/ 
i?Ifjl,7 5>§0l£7 5>a, v'y^^X^/-^ 
75 >, h'JX^/-;P75>^<D7;i/P-;i'75> 

f F7^f;P7> : EZ7AbFD^yF, f F5I 
f;P7>€X7Ab HP + kF^©^E3iS7> ;: EX^A 

[0 2 0 2] 

[0 2 0 3] (^WOJp^Sm^W, XS1/-77 hffl 
fiE^©^RK0tJ) 
[^J*«l :#U (p-bFD + yXfl/>/7vfk 

fcp-ter t-7h + y7fl/>tyv-3 5. 25 
g (0. 2tJW 2 1g 

( 0 . 0 5 F7bFa77>100mll:S 
mistz. ^PSi^SfERtflBirF. 8 0tlCT7 yk*X< V 
7?0-h l JJl' (AIBN) 0. 0 3 3 g$2. 5B#Pb1 

mz\z 3 laaunu. *«cic 5«mfl»t««i»t« c t 

CiO. S^SJtvSrfTofc. S*«*^*-U->1 2 0 0 
fF7bFD77>15 0mll:^lt. 
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2 0 0mll:iiU 5LOiB*e* , f , fc»b<«Jfb* 

fc. »SnfcttfIg£*2tt«S4'Tl 2 Ot. 1 2I?M 
IftftU #U (p-bFD + ->Xfl/>/^fl/» * 

[0 2 0 4] [^rfE« 2 : ®Sg0tJ ( b - 2 1 ) (D^fiK) 
p-7th + y^fI/>3 2. 4g (0. 2tJW Stf 
*99V)VWtt -Zf^)V7. Olg (0. 0 7^) £ 
mWf7?)Vl 2 Om 1 fc»*U ^Sm^R^)t#T. 
8 CCCTT^bfX-f y^fDZMJ* (AIBN) 
0. 0 3 3 g£2. 5«*lffl«#K:3lHFSSilQU *«KJE 

c 5 «r dtcto, a^K«£frofc. 

Rj6»E£'\3 l U-> 1 2 0 0ml CSAl- fS&©1trH&£ 

mll:j8«l&, cn£*ftfttf-MJ9A7. 7g 
(0. 1 9^;U) /*5 0m 1 ©TkigJ&SrilsftlU 1 

2 0 0ml «JnAT*RL, iffl*fcT«M&Uefi©»IB 

©If H7tKD77>2 0 0mn:i«l> 5 LCD® 
*B*«ft»b<«»U&3&«6»T. WitSfrofc. C© 
Stt»f|5*3iai*0i6bfc. »&nfc»JBS*£lfc*M§ 
fTl20t, l2«f|IIHfej»b, #U (p-kFn*i/ 

[0 2 0 5] (££3 (b-3) 0£dO #U 

(p-tKD + ^fl/» (B#*»tfcSVP-8 0 0 

o) i o g*tru> ; >5 om i \zmffiz-&. z.n\zmm 
ft. wkm (b-3) amzntt. 

[0 2 0 6] C£fi£4 : ®mm (b-3 3) <D%m P 
—>?DA*i';P7iy^8 3. lg (0. 5^) 
£3 0 Oml © h;i/X>IC^^L. ^U^-^nnif 
;i/ k* - 1 5 0 g . Aiffit-f h u A 2 5 g . 

5 >6 0 g£ilD*.T 1 2 0tT5H«^tt. SJfc 

#Sftfc. #l> (p-bl J D+y7fl/» (B*#» 
tt©VP-8 0 0 0) 2 0g, 4-->i7D^^->;l/7x 
y^->X?-;Hfx;i-X-^;i/6. 5g£THF8 0ml 

dttfcp- h;px»;;i/*>®?0. o l g£ 

^*DbT^S-ei 8WfraEJSS-a-3t. K*«*3Re*5 



(53) 

fe*-r«£«BBfll (b-3 3) 
[0 2 0 7] fitfiiPJ ( b - 4 ) . ( b - 2 8 ) . ( b - 
3 0) fcMtS^* U ?-i t*z;H-f il'SIV^ 

[0 2 0 8] mMmikmt&®<D&J$.M- l : ft£#l 
0U6O-&J&) 1- [a-*3\;U- a- (4' -kb'D 
^y7irW X3\>10 -4- [a', a' - k'X (4" 
-kKn+y7ir;H x^;iO ^>-t?>4 2. 4g 
(0. lOtJW SN. N-^f*7th75H3 0 
io OmlCidL, Z.tl\Z&mt)Wk.4 9. 5g (0. 

3 5€)W , R^^'D^^i'S;PXX5 1 ;l/8 4. 8g 
(0. 3 3^) SS&ftlUfc. 12 0*C(rT7 

B#P^«#Lfec RfciS^**^ 2 1 (C&A 

T-CH 2 COOC (CH 3 ) 2 C6H 5 S) 7 0g$# 

[0 2 0 9] <»#Elkfflft£*©-&J*0!l- 2 : ft-&4Sj 
#J4 1©"&)£) 1, 3, 3, 5-^b?*X- (4-k 
20 Ka^y7i-)W ^>^>4 4g^N, N-v*^ 
7th7SH2 5 0mll:j(fiS*. £*lK:fiffl6;&U9 
A70. 7 g, ^^T^D^BfS! t -^;l/9 0. 3g 
*ln?Ll 2 0TCCT7BM8WU&. E/&g^«£-r:* 

4 1 (RttT^T-CH2COOC4Hg (t) ) ^8 7 

gf^nt. 

[0210] mmm±mit^<n^m- 3 : ft^ 

0*1 4 3 ©-&/&) a, a, a', a', a", a", - 'N 
30 ^-9-^7; (4-k h*n+->7xx;i/) - l , 3, 5-1- 
UX^;l/^>-fe*>2 0 g$yIf;l/X-f)P4 0 Om 1 
K»#S-B-fc. H©»*lClt**B«Tr 3 , 4-5?t 
HD-2H-tf7>42. 4 g, M*S»©i£&£i)QX., 

7h^77^-CT»8t4i:ft^*fl4 3 (Rttt^ 
TTHPS) *55 5. 3g#£*lfc. 
[0211] 5U£0iJ 1-26, tfcKM 1 ~ 3 

40 glZ&mZit. ZLtl&O. l|imfflT7n> (ggfciS 

[0212] ^4>© (o mmmkmz&vz (c- 

1) , (C-2) J4, TIB©aOT*-5. 
[0 2 13] 
[ft 6 4 ] 
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OR 



[0 2 14] 
[ft 6 5 3 




R:— CH 2 -C-0-|— 



(C-2) 

[0 2 15] ^*©-e©<B©jB3c»tt, TiB<oaf9T» 

[0 2 16] 
[ft 6 6 ] 

o 



CH-1) 



(J-D 



/0£ 




:— CH 2 -C-0-|— 



(0-1) 



20 



30 



[0 2 17] (F) ttaSttfls«*B. «T©aD 

-5. 

(1) : 1, 5-S?71ftr^D [4. 3. 0] -5- 

/*> 

(2) : 2, 4, 5-h>j7i=MS^/-* 

(3) : h'J-n-^75> 40 

(4) : N-k Kn + ->x?-;i/tf^'j s» 

[0218] g<p© (o Rmm&mit, ktoiot 

Si -So 

W- 1 :/^7779F176 (*B*'f <») 
S3) 

W- 2 : 8 (*B#-f OHO fi) 

W- 3 : #'JyD+U->#ij7-KP- 3 4 1 CfitiBfb 
¥If OHO S) 

W-4 : hP'f V/;l/S- 3 6 6 (hD-f ir5#Jl/ (t*) 

») so 



[0219] eiT©ao-c**. 

PGMEA : ^Dtf l/>^'Ja-JR/ /^PX-r^ 

PGME : ■/□tfl/>^U n-JR/ *^;PX-^ 
(1 h*v- z-zfunj-M 
EL : MZfJl- 

EEP : Xh^->7 p Dt!^->KX^;P 
BL : r-^P7? h> 
CH : ->^D^1*y > 

[0220] mmvfzjw >y-mm<Dm^ ®>&mt 

(b-3) : p-khD + -/^l/>/p-t-^h* 
y*W+yXfl/>*l^ (^Jt : 8 0/2 

o) . mmw-^m 3000, (mw/ 

Mn) 1. 4 
(b-4) :p-tFa + yXfl/>/p- 

7;^1^>*S^ (*;Hk: 7 0/3 
o) . MPrajH^Si 2 0 0 0, (Mw/ 
Mn) 1. 3 

(b-2 1) :p-tFn + y^fl/>/t-7'?;W 
^yiJl/-h*I^ (t;Ht: 7 0/3 0) . B*¥ 
^fil 6 00 0, (Mw/Mn) 2. 0 

(b-22) : p-t h*D^->X^^>/p- (1 - t 
-^h*ylh*y) 7.^1/ >*m^ (^;Ht: 8 5 
/ 1 5 ) . llfi^^fi 1 2 0 0 0, tfTSft-* (M 
w/Mn) 1. 1 

(b-28) :p-tHD + yXfl/>/p- (1-7 

85/15) . m*¥J*^«i 2000, ft^f-mftm 

(Mw/Mn) 1. 2 

(b-30) : p-kHD + yXfl/>/p- (1-7 

it : 8 5/1 5) , llf^^fil 3 0 0 0, 
%^ (Mw/Mn) 1 . 2 

(PHS) : jj?U-p-k Ka + ->7.^U> (H##3i 

OHO Si, iSS^VP- 1 5 0 0 0) 

(PHS/S t : Sf&m lt^l/ifct)©) :p-tH 
D + y7,fl/>/7f-l/> (^EJUt : 8 0/2 0) , B 
1 3 P^» : F12 6 0 0 0. ft^mftlfi (Mw/Mn) 
1 . 9 

[0 2 2 1 ] 

[fgl] 
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mm 


(8l)fi£# 


dim** 


(b)«ffi 






(f) 


(g) 




1 


(PAG5-2) 0.2g 


(1-1) 0.3g 


(A-3) 10g 






(1)0.025g 


(W-1) 0.03g 


PGMEA 


2 


(PAG6-6) O.tg 


(1-1 ) 0.3g 


(A-7) 10g 






(2) 0O25g 


(W-2) 0.03g 


PGMEA 


3 


(PAG6-9) 0.2g 


(1-1 ) 0 4e 


(A-14) 10g 






(3) 0.025g 


(W-3) 0.03g 


PGMEA S 


4 


(PAG6-8) 0.2k 


(1-9) 0.2g 


(A-16) 10g 






(4) 0.025g 


(W-4) 0.03g 


PGMEA 


5 


(PAG6-16) 0.5g 


(H5) 0.2g 


(A-25) 10g 




(H-1) 0.5g 


(1) 0.03g 


(W-1) 0.03g 


PGMEA 


ft 

u 


( PAGfi-1 7) 0 3* 




(A-38) lOe 






(2) 0.05g 


(W-4) 0.03g 


PGMEA 


7 


(PAG6-26) 0 6s 


(M5) 01s 


(A-38) lOg 






(2) 0.02g 


(W-2) 0.03g 


PGMEA 


Q 

0 


/DAflR— 99^ fl Itr 
VKMVJO CO U.Og 




fA-41} 10* 






(2) 0.025g 


(W-4) 0.05g 


PQMEA/PGME=8/2 


9 


fPAGfi— 0\\ 0 2ff 


rn-i ^ n Sir 

S.u i / v>vg 


(A-43) 10c 






(1) 0.025g 


(W-1)0.03g 


EL/EEP=8/2 


I V 


(PAfifi— 9*51 0 9ir 


fit — n QSff 


(A-48> 9k 

V« "TO/ 


(C-2) 1 g 




(1) 0.026g 


(W-4) 0.03g 


EL/6EP=8/2 


1 1 




fit i ^ ncff 








(4) 0.01 5g 


(W-2) 0.03g 


EL/EEP=8/2 


12 


CPAG6-18) 0.2g 


(10-1) 0.5g 


(A-51) lOg 






(3) 0.01 g 


(W-4) 0.05g 


EL/EEP=8/2 


13 


tPAGo-ZU) O.Zg 


\IU^1 J U-Og 


fA— Q\ 1 Cla- 






(2) 0.02g 


(W-4) 0 05* 


PGMEA/PGME=8/2 


14 


(PAGo— 2) O-Zg 


/in i \ n 


U\ /J lUg 








fW-4) 0.05* 


EL/EEP=8/2 


15 


(PAG6-16) 0.2g 


(m— 1> o.5g 


(A-22) 10g 






(1) 0.025g 


(W-2) 0-03g 


EL/EEP=8/2 


16 


(PAG6-2) 0.2g 


(1-2) 0.1 g 


(A-25) 10g 






(1)0.025g 


(W-2) 0D3g 


CH ! 


17 


(PAG6-28) 0.2g 


(PAG4-6) 0.2g 


(A-36) 10g 






(4) O.OOSg 


(W-4) 0D5g 


PGMEA/PGME=8/2 


18 


(PAGfi-29) 02g 


(PAG4-3) 0.5g 


(A-38) 10g 






(3) O.OOSg 


(W-1)0.03g 


PGMEA/PGME=8/2 


19 


(PAG6-30) 0.2g 


(PAG4-17)0.4g 


(A-41) 10g 




(H-1) 0.5g 




(W-2) 0.03g 


PGMEA/PGME=8/2 


20 


(PAG6-31) 0.2g 


<PAG4-32)0.5g 


(A-43) lOg 




(H-2) 0.5g 




CW-3) 0.03g 


PGMEA/PGME=fi/2 


21 


(PAG6-28) 0.2g 


(PAG3-lB)0^g 


(A-35) 10g 






(1) 0 025g 

(2) 0.025g 


(W-4) 0.03g 


PGMEA/PGME=8/2 


22 


(PAG6-29) 02g 


{PAG3-21)0.2g 


(A-48) 9g 




(J-1) 0.5g 


(3) O.OOSg 


<W-1)0.03g 


PGMEA/PGME=8/2 





















[0222] **[*2] 





(a1)|*# 


(a2)|«^ 




(c)«^ 




(0 


Cff) 




23 


(PAG6-30) 0.2g 


(i-9)£(n-i)a> 

^tt) Oig 


p-PHS 7.5g 


(C-2) 2J5g 




(2)0.1g 


(W-4) 0D3g 


PGMEA/BL=8/2 


24 


(PAG6-2) 0.2g 


(HI) 0.5g 


m-PHS 9g 


(C-1) 1g 


(H-2) 0.5g 


(D o.oeg 


(W-2) 0i)3g 


PGMEA/BL=8/2 


25 


(PAG8-16) 0^g 


(D-1) 0.5g 


p-PHS 8.5g 


(C-1) Iff 


(J-1) 0.5g 


(1) 0.025g 


(W-4) 0.05* 


PGMEA/BL=8/2 


26 


(PAG6-27) 0.4g 


an-D o.3g 


PHS/ST 9g 


(C-2) 1g 




(1) 0.025g 


(W-4) 0i)5g 


PGMEA 
























(HI) 0.3g 


(A-3) lOg 






(1)0^)25fi 


(W-1)0i)3g 


PGMEA 


2 


(PAG6-2) Oig 




(A-3) lOg 






(1)0.025g 


(W-1)0.03g 


PGMEA 


3 



















[0 2 2 3] A. «?^M»fFfflfi 

'N** * ?-n>i? i/ If >»a * L -> U a >*«± JC 
12 0t-p6 0g>P B 1*-yhyi/-h±T 
AnM. ttj»*fft^ 0. 8/imOl/^Ht»rtL 
fc. clOI/^HS, tffifiJBSl (i)Da«JBE5 0 
keV, f-Aft0. 2 0(im) T?fl8ltU, BgW«BL<* 

1 0*CT9 0#W*y h^U— h±T?ftHRUfc. JS « 
(C2. 3 8fia%jgK©^h7^5=-;l'T> ; t^^At: K 
P*vH*ilT2 3t:T6 O^nSftL. 3 O&MIG 

ft. ^SltflttTl^L, Aft, JMKft. PCD 

C0 2 2 4] iSS«0. 18tfm07-f 

>T>H : 7.^-X (1/1) ©y'Xi'/1iy->ftH^-r 



x^-x (i/i) ©vx^/N*iS'->fts^-r^Bg^s 

[0 2 2 5] (PCDOWflBfe) ±a5©*j*C«tt)»6 
IBftil/fcO*. RffiOMCiOl/^ h/1^->ft 

(r>tf[*w-r*)©S. PCD*3ttt*»S»"T?»*. 
[0 2 2 6] 
[«3] 
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PCD<//m) 


i 


0.11 


0.11 


2 


0.11 


an 


3 


0.11 


0.11 


4 


0.10 


0.10 


5 


0.10 


0.10 


6 


0.10 


o.io I 


7 


0.10 I 


0.10 




0.115 


0.115 


g 


0.115 


0.115 


10 


0.115 


0.115 


11 


0.115 


0.115 


12 


0.115 


0.115 


13 


0.11 


0.11 


14 


0.11 


0.11 


15 


0.10 


0.10 


16 


0.10 


0.10 


17 


0.10 


0.10 


18 


0.10 


0.10 


19 


0.10 


0.10 


20 


0.11 


0.11 


21 


0.11 


an 


22 


0.115 


0.115 


23 


0.115 


0.115 


24 


0.15 


0.15 


25 


0.10 


0.10 


26 


0.115 


0.115 




0.115 


0.14 


tt««2 


0.115 


0.15 



[0227] « 3 tc^$ ntcmmfrz kit <Dz.ttm^ 



110 

IZ, 1 ~2 6 fc-^T, ;t?->/077-fJH: 

[0 2 2 8] B. XUHBjfcfflMffi 
*l~2©|||i«SJl 5~2 2lC^UfcfiE»SrO. Um 

(A. 0. SSamCl/v'XhKi^l/t. 

[0229] z<DUi?7,bm&x&&mmMmw (xr 
s- 2 0 0. ^yyi2 0/im) Tsa&tu mtwtt 

<\Z1 1 0t:T-9 0m$*V b-fU- h±T?UP»bfc. 
t Kn + y K«ST2 3t;f6 Of TOU 3 0# 

[0230] (mmwmm) mmito. i8^m®3> 
m&jjmmm) mmijito. i8um<Dzi>??b* 

"To 
[0 2 3 1] 
[*4] 



XffcftCEB) 


Bfi(mJ/cm*) 






15 


30 


0.08 




16 


40 


0.09 




17 


60 


0.10 




18 


50 


0.10 


sea? 


19 


60 


0.09 




20 


70 


0.09 




21 


90 


0.10 




22 


70 


0.10 





[0 2 3 2] feUcfcO. *«W©U>?^ HfflriEttttX* 

So 

[0 2 3 3] )!K\Z. *ftW<D*#mn : ?1&ii£.tfX&U 

0tJ) 

1. ^JS^«©-&fiKfi»J 

(D 7;u*y wstt-ttfii 

i) 5-t'-;i/-i, 3 -^>*/^*+y— ;n 4. 

8g, 4-t HD + ->Xf 1/>1 0 8. lgMTH 
F 2 7 0m 1 KJSDAfc^, ggtgvflltT 7 OrtriragiU so 



- 6 0 1 £mJfB ; E/V-iSg ;: E;Hgc©2 . 5%flQ*., 

ft$i?i, *»©^*-tf-><pc:&Au «fias*&. 

«2«*igu mm&mLmm (p-d 
nfe«tae©^a«, gp canons*. #ux^i/> 

$ITTfi»¥±^^§ (Mw) T17, 0 0 OTfeO, 
#^»#f&S (Mw/Mn) =2. 1 5T-&ofc„ 
2) ±KtlPI«©*j*CJ;»3»I& (P-2) A»6«f«& 
(P-5) . (P-9) , (P-ll) , (P-7) ffl 
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[0 2 3 4] 3) 5-tix;i>- 1, S-^z-yyff 
V-JH4 8. 2g$ft)*THF2 7 0mll:Mfc 

a. mm%ffiT 7 o x:\zto® Ltz. Rjta&gEtfftjtLfc 

tC5T, fnftfSfilS (80 ©V-6 0 1 
I^M©2. 5%JUDA. S^SBfi$&3-a-fco 6I$MR 
S^t^THFT'fKL, 

KTHF-^**>*-pSflJR*2«»3gU, ^EEK«I 
9nDI^>3 0 0mll:giU;, iS^ST- 3^= io 

-JHfeiD*.. £JSM£jg«iLfc= 383K:7 , -feh>/.** 

»»*5aL-T»«>» MJE!!£jHbT8fffl& (P-3) £f# 

7fl/>IU|tTll?JWfi (Mw) 7? 1 4, 0 0 0 20 
T?*0. #7S#«t« (Mw/Mn) =2. 2 lti&o 

4) ±EtHio*»T, mm (p-4) 

[0 2 3 5] 5) 4-V-)Vjly-^-)V*'%mz£. 

Sffi^T&SUfc^/ V— 2 1 8. 8g. 5-tf-;U- 
1. 3-^> , /J>t*V-*2 9. 6g. 4-t-^h 
+ y*MrM+yXfl/>4 4. lg, £&j!*TH 
F 2 7 0m 1 (CjnAfc^> g*«»tT7 0*CCM&L 

-6 0 1 ^m%^y^-^)V%L<D2. 5XAI*.. RI6 
itfc. 6 B#ffl£*S EJSfi^ftSTH 

*»K:J:0 7y*-f*>T»aL. I&««LTlSiliJ (P 
-6) ftSnfcHUIO^itt. GPCIgO 

mSk. UX5P^>&»T*fi»¥i%#^» (Mw) Tl 
6, OOOT'feO, (Mw/Mn) =2. 

6) ±IB<hl^«©*ffiT"« Wit (P-8) -&tf®m (P 
- 1 0) 

[0 2 3 6] 7) ±13 1) fcm*&3SFflrC»&ftfcl» 

HOCH2 

CHM-n HO ~^ ^ 

HOCH 2 



Sfg#tf 'JV-2 0g«THF8 0ml fc»#bfc. 
(3 - ■> P A^->;|/Xf J|/b'rjH-f 1 . 4g. p 

- h;ux>x;i/*c>K l 0mg£3jn*.< £j&KTiP¥ra 
T«fmbfc«»#s5iabTjfej&. «Eft«Lwit (p- 

7) £f#fc. »6ftfcf||CD»fIH. GPCfflll^O^ 
*. # l J^fl/>IItlif^fI (Mw) Tl 
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